
AD7A136 931 INSTALLATION RESTORATION PROGRAM PHASE I RECORDS SEARCH 1NCOTIS AIR NATIONAL GUARD B3ASE MASSACHUSETTS(AN UDY METCALF
ASS ED AND DDYINC BOSTON MA JAN 83 DAHA19-82-C 001m IhIhII I132u

OLE IIIIIIIIImhhhhhmhmIIIIIIIIIIIIl



11111_.5

MICROCOPY RESOLUTION TEST CHART

NATIONALt BURE'AU OF SThNOAROS - 1963

IL

! 

..

Hill=.,1.1
mI[8



QW A. *

k-;*. 4 r,



-is rthisbee', oop~~d or he *J~r'Witio Qua

Ai rpr0n innt-iio tintinLRtoa ur

totOY as one*4 'Thea ti k set hrein
* or* tbn c" Ofth oontta4-4M-s$ $.164t the

ofl'144f v tpt t "'Ali Ut~ tili rt or, -t w tmflt of .

Pete67



INSTALLATION RESTORATION PROGRAM
PHASE I - RECORDS SEARCH

OTIS AIR NATIONAL GUARD BASE
MASSACHUSETTS

Prepared for

OTIS AIR NATIONAL GUARD BASE
MASSACHUSETTS

January 1983

I

By

I

METCALF & EDDY, INC.
A' .. .. ,50 Staniford Street

. Boston, Nsachusetts 02114
r 77

J . .~ t . . . . .. . .

has been approved

j i. I ". oe and sale; its
diEtx.ffiqon is unlimite&d,



This report has been prepared for the Air National Guard
by Metcalf & Eddy Inc., for the purpose of aiding in the
implementation of the Installation Restoration Program. It is
not an endorsement of any product. The views expressed herein
are those of the contractor and do not necessarily reflect the
official views of the Air National Guard or the Department of
Defense.

j

J
-.° i



Metcalf & Eddy, Inc.
Engineers & Planners
50 slanpforo Street

Boston. Massacmhusefls 02114
TWX 710 321 6365
Caole METEDD Bosion
Teiex 681 7067 (METED UWI
Telephorone (617) 367 4000

February 14, 1983

LTC Philip J. McNamara
Base Civil Engineer
102 CEF Building 971
Otis Air National Guard Base
Massachusetts 02542

Dear LTC McNamara:

We are pleased to submit this Final Report entitled
"Installation Restoration Program, Phase 1 Records Search, Otis
Air National Guard Base, Massachusetts". This report was pre-
pared in accordance with our proposal dated December 21, 1981,
and Departments of the Army and the Air Force National Guard
Bureau Contract No. DAHA 19-82-C-0015.

This report is divided into chapters per your suggested
report format. Included is introductory background information
on the Installation Restoration Program; a description of Otis
ANG Base including history and mission; the environmental setting;
a review and evaluation of past site waste disposal practices; an
identification of sites where there is potential for environmental
contamination; and recommendations for Phase II, Problem Confir-
mation, of the Installation Restoration Program.

We appreciate the opportunity to participate in the
installation Restoration Program at Otis Air National Guard Base
and look forward to working with you again.

Very truly yours,

METCALF & EDDY, INC.

Richard L. Ball, Jr.
Vice President
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CHAPTER 1

INTRODUCTION

Background and Authority

Federal, state and local governments have developed strict

regulations requiring that disposers identify the locations and

contents of disposal sites and take action to eliminate the

hazards in an environmentally responsible manner. The Department

of Defense (DOD) has issued Defense Environmental Quality Program

Policy Memorandu 81-5 which requires the identification and

evaluation of past hazardous material disposal sites on DOD

property, the control of migration of hazardous contaminants, and

the control of hazards to health or welfare that resulted from

these past operations. This program is called the Installation

Restoration Program (IRP). The IRP will be a basis for response

actions on Air Force Installations under the provisions of the

Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) of 1980.

* Purpose and Scope

The Installation Restoration Program (IRP) has been

developed as a four-phased effort. Phases II, III and IV will be

carried out only if found necessary in the previous phase. The

phases are as follows:

Phase I - Initial Assessment/Records Search

Phase II - Problem Confirmation

Phase III - Technology Base Development

Phase IV - Operations (Control Measures)I
1-1

I rTCA r f IOOV



I Figure 1-1 illustrates the decision tree that is the basis

for analyzing sites under the Phase I program. The decision tree

shows the methodology for determining whether sites are deleted

from or included in the Phase I analysis.

Metcalf & Eddy (M&E) was retained by Otis Air National

* Guard Base to conduct a Phase I Study under Contract No.

DAHAI9-82-C-0015. This report contains a summary and an

evaluation cf the information collected for Phase I.

The goal of the first phase of the program is to identify

areas of potential contamination, evaluate the environmental

hazard, and assess the need for future action. The activities

undertaken in Phase I include the following:

Review site records.

. Interview past and present personnel familar with Base

waste disposal activities.

S. Determine quantities and locations of past

i hazardous and other waste storage, treatment and

disposal.

I . Define the environmental setting at the Base.

Review past disposal practices.

5 . Gather pertinent information from federal, state and

local authorities.

I Identify areas of potential contamination.
. Evaluate potential for contaminant migration.

Make recommendations for future action.

l Metcalf & Eddy assembled the following team to perform the

work entailed under Phase I:I
1-2
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I

. R. L. Ball, Project Principal, MS Water Resource

Engineering, 20 years professional experience.

* W. F. Diesl, Project Hydrogeologist, MS Geology, 7

years of professional experience.

* M. J. Meagher, Solid Waste Engineer, BS Civil

Engineering, 17 years of professional experience.

* R. G. Sherman, Geologist, BS Geology, 29 years of

professional experience.

* E. J. Cichon, Chemist, PhD Chemistry, 6 years of

professional experience.

* A. Michelini Jr., Chemist, BS Bacteriology, 24 years of

professional experience.

Resumes for these individuals are included in Appendix A.

Phase I work began with a search of the Otis AING Base

records. The records consisted of maps and air photos of the Base

from various time periods; water quality data; and various

reports. Table 1-1 is a list of all reports and records that were

reviewed.

The next step in the study was to determine the past

mamagement practices regarding the use, storage, treatment, and

disposal of hazardous and other waste materials from the various

operations on the Base. Past and present disposal sites and any

other sources of possible contamination were identified.

Information was then obtained by interviewing 28 past and

present Base employees from the various operating areas of the

Base. Those interviewed are or were associated with the Base

174
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TABLE 1-1. RECORDS SEARCH DATA PROVIDED BY OTIS ANGB

1. Base Map, no title, 1" = 400' (updated to 1981)

S2. Base Map, title "Otis Air Force Base, Jan 1973", 1" = 400'

3. Real Estate Map, Otis Air National Guard Base, 1981

4. SPEC:FIC SITES, Phase I Records Search, Annotation on 19,7
Pocasset Quadrangle

. Listing of Current Otis Federal Employees to be interviewed.

6. Listing of Former Otis Federal Employees and Position Held
to be interviewed

7. Base Telephone Directory

8. Publication - "Air Installation Compatible Use Zone, Ots Air
Force Base, Mass. - AICUZ Sept 1980"

9. Report - "1976 Veterans Administration National Cemetery of
Bourne, Massachusetts" (10 pages, selected data on site, base
history, land use).

10. Water-Table 7Nap of Cape Cod, Massachusetts, Cape Cod Canal

to the Bass River, :., 23-27, 1976

11. "G" Well Water Quality Data

j 12. Drawing (print) of Sanitary Landfill Site 1" = 200'

13. Information on Base Sanitary Landfill (7 pages)

I 4~. "Superfund" Site Reporting Notification of Hazardous Waste

Site", dtd 29 May 81.

1 I5. ":otificatlcn of Hazardous Waste Activity", dtd 17 Seyt 8.1

16. Abstract (I page) "Dissolved Substances in Ground Water
Resulting from Infiltration of Treated Sewage," by Denis R.

LeBlanc, U.S. Geological Survey.

17. Aerial Photography (1 sheet) 10/22/51 DPL-2K-80

18. Aerial Photography (1 sheet) Uncontrolled Mosaic, Aerial
Photography 28 May 57

I 19. Aerial Photography (4 Obliques) titled "551st AEW&C Win.-
29 Oct 59 135 mm 8000', Otis AFB".

1-5
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20. Aerial Photography (1 sheet) DPL-2LL-29 dtd 10-6-70

21. Aerial Photography (1 sheet) 23/R 6 July So

22. Ma - Pocasset quadrangle, 1953

23. Map - Pocasset quadrangle, 1967, Photorevised 1979

24. :Ma - Falmouth Quadrangle, 1972, Photorevised 1979

25..- Ma- (Zuadrangle) Camz Edwards SDecial Map V 814S, Edition
2 - DMA, Data 1972, 1974

26. ap - (quadrangle) Camp Edwards Special Map Series V6INS,
Edition 1 - At<S, revised in t949 by photoplanimetric methC2z
-r77 aerial photography dated 1947

27. Map (has 2 sides) - Photo Map, Pocasset (Camp Edwards and
Vicinity), AM:S V01A, aerial photography October 1947; and
Pocasset quadrangle, compiled in 1948 from aerial photography
Sept - Oct 1947.

2S. Photo Map, Pocasset, M 014A, aerial photography Oct !97,

restricted edition.

29. print, Camp Edwards and Vicinity, dated May 12, 1949

:.. cubsurface Discharge Permit Application - Otis Air Nationa
Cuard Base astewater Treatment Plant, Oct. 2, 1981.

31. Report - "Soils and Their Interpretations for Various Land
Uses - Camp Edwards", December 1980, with aerial Atlas
Sheet No. 19 and No. 26 (by U. S. Department of Agriculture,
'-'oil Conservation Service)

32. Final Environmental impact Statement, Wastewater Collection
and Treatment Facilities, Falmouth, Massachusetts, August
9E!; note pgs. 7-8.

3. Architect-Engineer's Report on Camp Edwards, June 4, 794,1
2z pgs.

34. anagement for Site Investigations: The Preliminary Site
Assessment, Part A and Part B, Commonwealth of M,.assachusetts,
Executive Office of Environmental Affairs, Department of
Environmental Quality Engineering, Division of Hazardous
'aste, November 1980.

35. Groundwater & Groundwater Law in Massachusetts, 2nd Edition,
Commonw-alth of Massachusetts, Water Resources Commission,3 Livision of Water Resources, 1979.

1-6
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36. Cape Cod Waste Water Renovation and Retrieval System, A
Study of Water Treatment and Conservation, Woods Hole
Oceanographic Institution, Woods Hole, Mass., August 1977
(Report on a spray irrigation project at Otis Air Force
Base, conducted under a grant from the U.S. Environmental
Protection Agency).

37. From U.S. Geological Survey, Water Resources Division,
Boston, .ass.; Chemical Quality of Ground Water on Cape Cod,
*.assachusetts, 1979; Chemical Analysis of Groundwater,
Cape Cod, Massachusetts, 1978; Evaluation of Data
Availability and Examples of Modeling for Groundwater
..anagement on Cape Cod, Mass., 1975; Groundwater -Manazement -
Cape Cod, Martha's Vineyard and Nantucket, 1973; Water :able
;%ap of Cape Cod, 1977.

Water zuality Management Plan for Cape Cod, -raft Plan,
Final Plan (Volume 1 and Volume 2) 1978. (Comprehensive
plan for Water Quality Management prepared under Section 2C
of P.L. 92-500 (The Clean Waters Act)). Cape Cod Plannin &
Economic Development Commission, Barnstable, Massachusetts.

39. Sewage Plume in a Sand and Gravel Aquifer, Cape Cod,
Massachusetts, Denis R. LeBlanc, U.S. Geological Survey
Open File Report 82-274, 1982.

40. Moncevicz, Donald W., 1982, 102 Fighter Interceptor Wing/
Civil Engineering, Hazardous Waste Study and Inventory,
Otis ANG Base Internal Working Paper.

41. "J" Well Water Quality Data.

42. Department of Environmental Quality Engineering Hazardous
Waste Regulations, Massachusetts Register, July 1, 1982.

1
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civil engineering functions, including electrical, mechanical,

plumbing, construction services, firefighting, fuels maintenance,

and pavement and grounds (including the landfill). Fuels

management, the Defense Property D1sposal Office, and the Base

Public Affairs Office also supplied representatives to be

interviewed.

Representatives of applicable federal, state and local

agencies were contacted and interviewed for pertinent Base related

environmental data. The agencies contacted are listed as follows:

U.S. Geological Survey (Mr. Denis Leblanc, Hydrologist,

617-223-4521)

U.S. Environmental Protection Agency (fr. John Hackler,

Chief, Site Response Section, Region 1, 617-223-0031)

Massachusetts Department of Environmental Quality

Engineering (Mr. Joseph Conley, Acting Chief, Water Supply

Section, Southeast Region, 617-947-1231)

Cape Cod Planning and Economic Development Commission (1r.

Scott Horsely, Water Resources Coordinator, 617-362 2511)

A general reconnaissance of identified sites was made by

the M&E Project Team to gather site specific information including

I) visual evidence of any environmental stress or 2) the presence of

nearby drainage ditches or surface-water bodies, and a visual

inspection of these water drainage paths for any obvious signs of

contamination or leachate migration.

1-8
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The decision tree shown in Figure 1-1 was then used

to determine which sites should be rated using the

Hazardous Assessment Rating Methodology (HAR) model, which

sites should Jc deleted, anid which sites should be referred

to the Base environmental program. Details of the

model are included in Anpendix B. The decision to rate the site "as

f based on the potential for hazardous material contamination at the

site and on the potential for migration of the contamination. A

site could be deleted from consideration for rating on either baI..

For those sites where a potential for contamination was

identified, a determination of the potential for migration of the

contamination was made by considering site-specific conditions.

If the potential for contaminant migration was considered

I significant then the site was evaluated using the HARM.

I The HAR1 score indicates the relative potential for

environmental hazard at each site. For those sites showing a high

l potential, recommendations are made to confirm the potential

contaminant migration problem under Phase II of the Installation

IRestoration Program. For those sites showing a moderate potential

for environmental hazard, a limited Phase II program is

recommended to confirm that such a hazard does or does not exist.

SFor those sites showing a low potential, no follow-up Phase II

work is recommended.

I

I
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CHAPTER 2

INSTALLATION DESCRIPTION

Location, Size, and Boundaries

Otis Air National Guard Base is located on Cape Cod, 60

miles south of Boston (Figure 2-1). The Towns of Falmouth,

Bourne, flashpee and Sandwich abut the Base controlled property.

The Base encompasses approximately 3,230 acres including

easements (shaded area in Figure 2-2). About 33% is owned by the

U.S. Air Force. The remainder is owned by the Commonwealth of

Massachusetts and leased to the U.S. Air Force. The Army National

Guard (Camp Edwards) and the U.S. Coast Guard Air Station are

contiguous to Otis ANG Base. Present land areas adjacent to the

Base are primarily as follows:

North - Camp Edwards located in the Towns of Bourne and

Sandwich

West - Camp Edwards in the Town of Bourne and the Veterans

Administration National Cemetery

South - Rural areas of Falmouth and Mashpee

East - Rural areas of Mashpee

Base History

Information concerning the history of the Base was taken

largely from the Air Installation Compatible Use Zone (AICUZ)

study of 1980. The history of what today is Otis Air National

Guard Base has two distinct elements, i.e., Otis Field and Camp

Edwards. In 1935 a bill was passed by the Massachusetts

Legislature to purchase the present land area from various owners

2-1
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for establishment of a training site for the Massachusetts

National Guard. The greatest part of the area was owned by the

Coonamesset Ranch Co., which was reportedly the largest ranch east

of the Mississippi River and was utilized for the raising of

sheep. During the period 1935 to 1940, extensive use was made of

the Works Project Administration, and a very serviceable camp site

was created. The original landing strip that is now part of the

multi-tenant, multi-purpose complex, known as Otis Field was

constructed during this period. It consisted of 2 turfed runways,

500 feet wide, one 3,630 feet long and the other 3,890 feet long.

Runway area was then approximately 79 acres. This area was used

for training of the 101st Observation Squadron of the

Massachusetts National Guard.

In 1940, the U.S. Army leased the land which included Otis

Field from the Commonwealth and constructed Camp Edwards, a huge

troop training center. The Federal Government constructed

buildings, roads, utilities, ranges and a parade ground at a cost

of $2,778,000 ($551,602 portion State funded).

In 1941, the Federal Government added dormitories

and support facilities to accommodate 70,000 troops and a

hospital complex with a 1722 bed capacity. At this point, e

air facility served as a sub-base for Westover Field, Mass. On 30

April 1944, the facility was turned over to the Department of the

Navy for the duration of the National Emergency.

In 1948, the U.S. Air Force obtained control of Otis Field

with the assignment of a Fighter Interceptor Mission. Approach

easements of approximately 68.5 acres were obtained for

2-4
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privately-owned lands off the northeastern end of Runway 05/23,

which was extended from 7,000 feet to 8,000 feet.

As a means of satisfying the USAF's requirements for

housing, storage and automotive maintenance, several buildings and

land areas located on Camp Edwards were obtained by permit from

the Department of the Army on 15 October 1948. As additional

facilities were needed, amendments to this permit were made.

Headquarters, First Army issued official notification that Camp

Edwards would revert to caretaker status on 2 December 1952. The

Air Force was given the opportunity to select the facilities

required for Otis, and these were subsequently transferred from

the Department of the Army to the Department of the Air Force

under Public Law 155, 82nd Congress and Department of Defense

Directive 4165.11, dated 21 November 1953. The action also

involved the acquisition and operation of additional facilities

and assurption of certain functions, activities, equipment and

3 real estate which included operation of the following: water

pumping and utility distribution systems, sewage disposal system,

communication center (telephone exchange), supply facilities, coal

yard, structural fire protection for Otis, the hospital and

several commissaries.

j The Massachusetts Air National Guard Permanent Field

Training Site (PFTS), manned by 35 people, was established in

March 1954. Its primary mission was to provide all necessary

material except aircraft and personal equipment for Air National

Guard units performing 15 day annual field training. Many units

came from distant parts of the country to perform their training

2-5
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at Otis AFB, one of five bases in the country with a PFTS. Each

year approximately 8,000 troops were supported by the PFTS,

primarily during the months of July and August. The PFTS was

deactivated on 1 April 1973.

In 1955, the 551st Airborne Early Warning and Control Wing

was added to the defense team at Otis. The assigned EC-121 "Super

Connies" extended land based radar coverage hundreds of miles to

sea, providing protection against a surprise attack along the East

coast. The year 1955 also marked the arrival of the 60th Fighter

Interceptor Squadron.

In August 1956, the Air Force negotiated a 99 year lease

with the Commonwealth of Massachusetts for approximately 19,700

acres, including Otis Field and Camp Edwards. Subsequently, the

crosswind runway 14/32 was extended from 7,000 feet to 9,500 feet,

and both runways were considered primary. A new control tower,

fire station, hangars, nose docks, and an 1193 unit family housing

area were constructed. The Air Force gave the U.S. Army a permit

to utilize approximately 14,000 acres east and northeast of

Connery Avenue.

in November 1962, when the 26th Air Defense Missile

Squadron was activated, Otis became one of the few Air Defense

Command Bases to have both a fighter squadron and BOMARC missile

activities. The BOMARC activity was terminated on 30 April 1972.

Since 1968, Otis AFB has acted as host to a number of

additional units. The 102nd Tactical Fighter Wing, Massachusetts

Air National Guard arrived at Otis in August 1968 when its

facilities at Logan International Airport were vacated. The

2-6
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4713th Defense Systems Evaluation Squadron was added in 1970 after

the 551st Airborne Early Warning and Control Wing was deactivated

due to a planned phase out of certain units of the Aerospace

Defense Command. Deactivation of the 60th FIS was completed on 30

May 1971. With the deactivation of the 551st AEW&C Wing, the

4784th Air Base Group assumed the role of host unit on 1 January

1970. In August 1970 the Coast Guard moved from Salem to Otis and

commissioned the CG Air Station, Cape Cod. In December 1973 the

4784th Air Base Group was deactivated and the 4789th Air Base

Group (OLAC) was formed to act as a caretaker for the Air Force

and to operate the base utility systems. Also at the time, the

102nd Fighter Interceptor Wing, Massachusetts Air National Guard,

became the airfield manager.

For all practical purposes, Otis Air Force Base ceased to

exist in late 1973 when the Air Force ended nearly all activity at

the Base. A process was initiated to license the Massachusetts

Air National Guard (MAANG) to operate and manage about 3230 acres

of what previously had been Otis AFB, thereby creating Otis Air

National Guard Base. Under requirements discussed elsewhere

in this report, (MAANG) is now responsible for inventorying

and evaluating environmental hazards associated with past

hazardous waste disposal activities on its base. Otis ANG

Base, the area investigated in this work, is represented

by the shaded area in Figure 1 and elsewhere throughout

the text. The balance of the 19,000-plus acres of the

Otis/Edwards military reservation is licensed pre-I
dominantly to the Army and Coast Guard.

2-7
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Organization and Mission

The existing mission at Otis ANG Base is the Massachusetts

Air National Guard (102 Fighter Interceptor Wing). It provides

the Commander in Chief of the North American Air Defense Command

(NORAD) with the required number of aircraft and aircrews on a 24

hour day, 365 days per year basis to maintain the air sovereignty

of the United States in its assigned sector.

The ANG is also responsible as the airfield manager for

operation and maintenance of the airfield. They equip,

administer, train and furnish personnel in order to operate and

maintain the installation facilities as required. They provide

administrative and logistical support to units or agencies as

specified in applicable support agreements.

[2-8
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CHAPTER 3

ENVIRONMENTAL SETTING

The migration of contaminants from a hazardous waste site

is controlled largely by environmental factors including climate,

geology, soils, hydrology, and topography. Data concerning the

environmental setting at Otis Air National Guard Base are

available from reports and maps produced by public agencies.

Climate

Climatological data, which were provided by the 102nd

Fighter Interceptor Wing Weather Office, are shown in Table 3-1.

Precipitation is distributed fairly uniformly throughout the year

with an annual average of 47.8 inches for the indicated period of

record. The temperature varied from -10 deg F to 99 deg F during

the period of record, with an annual average of about 49 deg F.

Geology and Topography

Geological data for the Otis ANG Base area are available

from reports and maps published by the U.S. Geological Survey.

Most of the Base is located on a broad outwash plain that was

deposited during the retreat of the Pleistocene ice sheets from

the area about 14,000 years ago (Figure 3-1). The outwash plain

slopes gently to the south toward Nantucket Sound. The elevation

of the outwash plain on the Base typically varies from 140 to 100

feet above mean sea level (msl), although lower elevations occur

in swales and in closed depressions called kettle holes.

The westernmost portion of the Base along Connery Avenue is

located in an area of hummocky terrain which represents the south-

f westerly extension of the Sandwich recessional moraine, sometimes

3-1

MFIc.' 4 tDooV



ulr-i r-4 N\ r-i 0) CD mN mN N _q N rN-q

-4

>0>

00

0)'I CD 0)-i n C

4-))

w oo 0 \ 00 C\ E- )Cm Cli Z
0D 0J\ \0 t- 0 al m O 0 0 - ~

* 0
,-l C- N ~ o o ,~ ~ o o cj ~ o

_I o C- L- m N U\ 0 C- t- 0)j .c f4

E- 0

al Cc 0 if\ (Y) Cn - y 0 t- CD N C C j r- i t-- -I

(Y) m wC--T c

(N) 0

U0

01 03 Q) CI ' 04 =S a) 0. 0 )0
0CI C0 0) CC0.0)

3-2



X4 A20 0 /$2000> r xx

"'V SCALE IN FEET
'A IXCt SOURCE- USGS 7

X~ O' FIR82-274

~r /xX>BU OS BAY, X'>,'K>

1\ / I

- / ,.RECESSONAL MRAINE

'x'

x 

'

/0



.'000 0 2000

SCALE !'N FEET

SOURCE: USGS
OFR 89-274

Ile -, " I.

, !*-.>y<,'., ' -: "
7 /'- 'v/,. A

MO AN ",,," J/ J . . .

OAN , , .- ,.,,7 PLAIN
• /" -

AA

* "'., "t-

'K'. N

'7 /

. i

'it .., /-,, ..

, ,," , .4

/\ , . 4, ., ..,/ / r.

'I I

p.,,-)*,,

0 !A' -. ~



c)L)TV4AS PLAI

_4b/
Iql #

FI.31GELG/P

OTI -N AEVCNT

MJCA F /



called the Buzzards Bay moraine. This deposit was also formed

during the retreat of the Pleistocene ice sheets from the area and

typically ranges in elevation from 100 to 250 feet above msl in

the vicinity of the Base property.

The unconsolidated glacial deposits are underlain by

crystalline bedrock at an elevation of approximately 150 feet

below msl.

Hydrology

The unconsolidated glacial deposits on Cape Cod constitute

an aquifer which is a primary source of water supply. The aquifer

has been designated a "sole source" by the U.S. EPA. Groundwater

in the aquifer in the vicinity of Otis ANG Base occurs under

water-table conditions. Figure 3-2 is a regional water-table map

of western Cape Cod, while Figure 3-3 shows the general water-table

configuration beneath the Base. The groundwater flow direction is

perpendicular to the contour lines in a downgradient direction.

Data concerning the aquifer materials are available from a

study by the U.S. Geological Survey entitled, "Sewage Plume in a

Sand and Gravel Aquifer, Cape Cod, Massachusetts." Wells drilled

as part of that study in the vicinity of the Base sanitary

wastewater treatment plant revealed that the upper aquifer

materials and the overlying unsaturated zone consist of

well-sorted, brown, medium to very coarse sand with some gravel.

These materials occur from the surface to an elevation of about

100 feet below msl. They are underlain by about 50 feet of fine

to very fine sand and silt, which is in turn underlain by

crystalline bedrock.

3-4
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The primary sources of groundwater recharge to that part of

the aquifer underlying the Base are precipitation and inflow fron

adjacent parts of the aquifer. The recharge to the aquifer in the

western part of Cape Cod is estimated by the U.S.G.S. (see Reference

39) to be 21 inches per year, slightly less than half of the annual

precipitation. Almost all of the remaining precipitation is re-

turned to the atmosphere by evaporation and transpiration by vege-

tation. Minor surface rinoff to ponds or denressions occurs

under certain conditions

Most cf the groundwater flow beneath and in the vicinity of

the Base occurs in the upper coarse materials of the aquifer. The

horizontal hydraulic conductivity of these materials is estimated

by the U.S.G.S. to be 200-300 feet per day, and the average

groundwater flow velocity is estimated to be about one to two feet

per day. The horizontal hydraulic conductivity is high due to the

coarse textures and the original horizontal deposition by glacial

streams. The vertical hydraulic conductivity is most likely lower

than the horizontal, but it is probably also relatively high due

to the coarse textures of the materials.

Soils

The U.S. Department of Agriculture, Soil Conservation

Service prepared a soil map of the Base area in 1980. Most of the

Base is underlain by soils of the Carver, Agawam, and Enfield

series. These soils typically develop on glacial outwash plain

deposits and are characterized by coarse textures and moderate to

rapid permeabilities.

Surface Water and Drainage

( No streams exist on Otis ANG Base. The subsurface

materials are permeable and continuous, and drainage from the site

3-7



under natural conditions is through the groundwater system to

nearby streams or the ocean. The introduction of buildings and

paved surfaces to the environment prevents infiltration of precipi-

tation and concentrates the resulting surface runoff into a storm

drain system.

The storm drains in the housing area in the western part of

the Base consist of numerous small systems which terminate in

ponds and depressions. The storm drains beneath the runways and

flight line in the eastern part of the base consist of larger

systems that discharge to three open drainage channels that direct

the runoff off the Base. The two drainage channels that receive

runoff from the most active flight line areas are equipped with

oil/water separators, located at or near the Base boundary. One

of the drainage channels continues 3,600 feet beyond its

separator, where it terminates in Johns Pond (off-Base). Johns

Pond is drained by the Childs River and the Quashnet River. The

other drainage channel continues 2,200 feet beyond its separator

to Ashumet Pond (off-Base), which has no outlet. The general

pattern of drainage on the Base Is shown in Figure 3-4.

Wat-r Supply

Prior to 1940 a well field consisting of numerous shallow,

small-dianeter wells was used to supply water for the National

Guard installation at Camp Edwards. The expansion of the Base in

1940 included a groundwater exploration program to locate

additional water supplies. Twelve pairs of small diameter test

wells were drilled in depressions or swales at scattered locations

I
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on the Base. Uniform sands with effective grain sizes of 0.2 to

0.32 mm were reportedly encountered in all the wells.

Four gravel-packed wells were constructed as a result of

the exploration program and were designated by the letters GW-B,

GW-E, GW-G, GW-J. The wells were all constructed with 24-inch

diameter casing and 40 to 45 feet of 24-inch diameter shutter well

screen. Table 3-2 shows data regarding the well elevations and

depths.

TABLE 3-2. ELEVATION AND DEPTH
DATA - ORIGINAL BASE SUPPLY WELLS

Pump Station Bottom of Depth of Static water
floor elev. well elev. well level elev.

Well (ft above msl) (ft below msl) (ft) (ft above msl)

B 61.5 -22.0 83.5 59

E 69.0 -16.0 85.0 64

G 61.5 -26.0 87.5 54

J 70.0 -16.0 86 64

The locations of GW-B, GW-G and GW-J are shown in Figure

3-2. GW-E was located in the same depression as GW-J. It is not

shown in Figure 3-2 because it has been abandoned. Sometime after

1940, well GW-A was constructed adjacent to GW-B. No records were

found regarding the construction details of well GW-A. It has

also been abandoned. Well GW-B is used only to irrigate the Coast

jGuard golf course. Data regarding the water quality in supply

wells GW-G and GW-J are included in Appendix C.I
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CHAPTER 4

FINDINGS

Hazardous materials have been introduced to the environment

through typical past base activities and through the disposal of

wastes generated by those activities.

Past Activity Review

Base activities that resulted in the generation and

disposal of hazardous and non-hazardous waste, or in the

unintentional release of hazardous materials, were identified by

reviewing files and records, interviewing current and former

employees, and conducting site inspections. Figure 4-1 shows the

sites that were considered during this study.

Hazardous wastes are defined for the purposes of this

report as those wastes identified in 310 CMR 30.000 (Code of

Massachusetts Regulations), effective July 1, 1982, Hazardous

Waste Regulations, promulgated by the Commissioner of the

Department of Environmental Quality Engineering. The regula-

tions provide the following general statutory definition of

hazardous waste:

3 A hazardous waste is a waste, or combination of wastes,

which because of its quantity, concentration, or physical

chemical or infectious characteristics may cause, or

significantly contribute to, an increase in nortality

I
I
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or an increase in serious irreversible, or incapacitating

reversible, illness, or pose a substantial present or

potential hazard to human health, safety, or welfare, or to

the environment, when improperly stored, treated,

transported, or disposed of, or otherwise managed.

More specifically, the regulations identify characteristics

of hazardous waste and the tests to determine then; specific types

and sources of hazardous and acutely hazardous wastes; and

specific wastes which are listed as hazardous or acutely

hazardous. One significant difference between the Massachusetts

regulations and the U.S. EPA regulations is that waste oils are

listed as hazardous waste in the Massachusetts regulations. The

Base activities that have accounted for most of the handling of

hazardous materials are:

1. Aircraft Maintenance and Operations and Base Civil

Engineering Functions

2. Firefighting Training

3. Fuels Management

4. Other activities

Data regarding activities were obtained largely from

interviews, since written records are limited. Shop files, which

are maintained by the 102nd USAF Clinic in Building 169, were

examined but did not contain data relevant to past disposal

practices.

Aircraft Maintenance and Operations and Base Civil

Engineering Functions. The activities and shops associated with

aircraft maintenance and operations and civil engineering

4-3
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functions include battery shops, non-destructive testing labs,

an aircraft washrack, fuel testing labs, motor pools, electrical

shops, paint shops, pavement (roads) and grounds, the sanitary

wastewater treatment plant, and the landfill.

Most of these shops or facilities have been located at

different sites on the Base during different time periods. The

flight line facilities were moved during the early 1970's from the

west side of Runway 05/23 to the east side, an area that was

previously occupied by the active Air Force. Information obtained

during the interviews indicates that hazardous wastes that were

generated by the shops were either disposed of in the landfill,

used for firefighting training exercises, or removed by

service contracts with Base civil engineering or the Defense

Property Disposal Office (DPDO). Small quantities of hazardous

wastes may have been disposed of in drains leading to storm drains

or sanitary sewers. In the case of the non-destructive testing

jlab in the old flight line area west of runway 05/23, liquid
wastes were disposed of in an on-site disposal system which is

discussed in greater detail in the description of past on-site

disposal practices.

Firefighting Training. Firefighting training activities

have been conducted primarily at two locations on the Base

according to information collected during the interviews. From

about 1958 to the present, firefighting training has been

conducted at the site shown in Figure 4-2. Currently jet fuel

(JP-4) is used for training, and a concrete pad is being

constructed to prevent infiltration of the fuel and firefighting

4-4
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chemicals. Firefighter training is conducted quarterly. In

recent years, approximately 7,000 to 10,000 gallons of Jet fuel

have been allocated annually. Eight days of training per quarter

are typical, with either about 50 or 300 gallons of fuel used

for each burn. Base firefighting personnel estimate that 70

percent of the fuel is consumed in the fires.

The current firefighting training area was unlined in the

past. Fires were created by burning primarily fuel or waste oil,

although waste materials from drums were also used. Hundreds of

drums were reportedly disposed at the site, including two drums of

transformer oil and unknown quantities of solvents, paint thinner,

and hydraulic fluid. After the materials had been ignited and

extinguished with water and/or foam, the residual mixture would

evaporate or infiltrate the permeable sand and gravel soil in the

area. Monthly firefighting training was required for Base firemen

until the 1970's, when the frequency was reduced first to

quarterly and then to semi-annually. Additionally, training

exercises were conducted for off-Base firemen during the summer

months.

A shallow well was installed several hundred feet down-

gradient of the current firefighting training area to supply water

for a field laboratory for personnel of Woods Hole Oceanographic

Institute during the 1974-1978 spray irrigation study. The well

was never used since it reportedly yielded water with a hydro-

carbon odor. Water quality data from the well are not available.

Water quality data are available from wells located about

1,500 to 10,000 feet downgradient from the site. The wells were

4-6
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analyzed for volatile organic chemicals by the Commonwealth of

Massachusetts, and the results are shown in Appendix D. The wells

contain chemicals that are listed hazardous wastes, although the

concentrations are lower than the U.S. EPA existing and proposed

Suggested No Adverse Response Levels (SNARLS). The current fire-

fighting training area is a possible source of these chemicals,

although other sources may exist south of the Base. A detailed

study would have to be conducted before the source or sources of

the organics could be determined.

A different firefighting training area was used prior to

the development of the current site. The former site is shown in

Figure 4-1. The firefighting training exercises at this site were

also conducted primarily with waste oils and contaminated fuels.

Lesser amounts of various flammable wastes in drums were

reportedly burned at this site. The site was rated using the HARM

system. Although the exact period of use for the site is not

known, it probably included six to eight years. Moderate to large

quantities of flammable materials would have been burned at the

site during that time span.

A third firefighting training site was identified during

one interview. The site was used for a brief period of time after

the former site was abandoned but before the current site was

developed. Its location near the fly ash disposal area led to its

infrequent use and quick abandonment, since the smoke interfered

with flight operations. The site was thus not rated.

jFuels Management. Fuels management has changed dramat-

ically as different military organizations have occupied the Base.

4-7
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During the Army period (1940-1952), the central quadrangle was

ringed by motorpools which had underground fuel tanks for mogas

storage and distribution. Most of these tanks were abandoned in

place before 1968 and are reportedly empty.

During the Air Force period (1952-1974), several develop-

ments occurred regarding fuels management. An "aaua farm" fuel

storage system, re'-red to a s fc-ri.er underground fuel storage

in Figure 4-1, was installed in the old flight line area west of

Runway 05/23. The system was operated by using water to displace

the fuel and pump it from the underground tanks. The underFround

aqua farm fuel storage system was later replaced by above-ground

storage tanks at the location shown in Figure 4-1.

Fuel was delivered to these above-ground tanks through a

pipeline that originated at a pump station near the rail spur at

the southern edge of the Base (Figure 4-1). Large quantities of

fuel were moved through this pump station during the summers of

the most active Air Force years (1959-1961), and large quantities

of fuel were reportedly spilled in the rail beds. Each time one

of the large diameter hoses used to carry fuel from the tank cars

was disconnected, several gallons of fuel were spilled from the

hose. About 15-20 tank cars of fuel per day were unloaded during

the period of peak usage. The ground was reportedly saturated

with fuel at times. As much as 10,000 gallons of avgas and JP-4

may have been spilled at this site during its period of use

(1959-1965). The fuel would have either evaporated or seeped into

the groundwater system.
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No large single fuel spills at Otis we-re recalled by the

people interviewed. One person who was interviewed mentioned

spills of unknown volume in the vicinity of the above-ground stor-

age tanks, but these events were not recalled by others. Small

quantities of JP-4 are wasted to the ground or to dry wells at the

main POL storage area. The fuel/water discharge results from sump-

draining the above-ground tanks and from pump house floor drains.

These sites, which are located at or near the above-ground fuel

storage facilities shown on Figure 4-1, were not rated with the

HARM system since the quantity of waste is less than one gallon per

month. A program has been initiated to stop these discharges.

Sludges that were removed from the avgas, JP-4, and mogas

storage tank bottoms were disposed of in the landfill. The sludges

were typically "weathered" prior to the landfilling, which means

that they were spread on the ground for a period of time to allow

the volatile sludge components to evaporate.

Other Activities. Herbicides and pesticides were used in

limited quantities. Waste from pesticide operations was report-

jedly delivered to the salvage yard for sale or disposed of at the
landfill. Herbicide wastes reportedly went to the landfill. Small

Jquantities of herbicide residual may have entered the environment
at the former Pavement and Grounds clean-up/storage area, but the

amounts would not have been significantly different from the amounts

applied during normal herbicide applications in designated areas.

Paving operations are conducted by Pavement and Grounds

personnel. The truck beds and tools were washed with three to

four gallons of diesel fuel to clean them at the end of each paving

day, of which there are typically 20 per year. When Pavements and

4-9
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Grounds was located behind Bldg. 971, the cleaning was done in the

storage area shown in Figure 4-1. The cleaning is now done in a

bunker located near the current location of Pavement and Grounds

(Bldg. 124). Both sites were inspected. Neither site was rated,

based on observations at the current site that the amount of

fuel penetrating the soil is negligible.

A fuel dump valve testing site was used during the period

when C-121 (Constellations) aircraft were based at Otis (Figure

4-1). The site consisted of a paved aircraft parking area

surrounded on three sides by an embankment of existing sandy and

gravelly soils. The Constellations were towed to the site and

backed into the revetment. Six manually-operated fuel dumping

valves were then opened for testing. An estimated 100 to 500

gallons of avgas were dumped during each aircraft test, and tests

were conducted 2-3 times per week during the late 1960's and early

1970's. The firefighting crew that witnessed the testing would

wash the avgas into the soils around the pavement, so that fuel

vapors would not be present when the towing vehicle returned to

* remove the aircraft. As the aircraft aged and the required

frequency of testing increased, a system was developed in which

plugs were used to limit the quantity of fuel dumped. Also,

barrels were used to catch the fuel. Nonetheless, up to 50,000

gallons of avgas could have been dumped in a five-year period,

although this is Just an estimate. The dumped fuel would either

have entered the permeable soils directly or evaporated.

Description of Past On-Site Disposal Practices

The designated on-site facilities that have been involved

5 in the disposal of hazardous and non-hazardous waste are the:
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1. Base landfill.

2. Sanitary wastewater treatment plant.

3. Storm sewer system.

4. Fly ash disposal area.

5. Non-destructive testing lab (on-site disposal system).

Base Landfill. The Base landfill area includes about 100

acres and has been used for waste disposal since about 1940

(Figure 4-3). The ANG assumed responsibility for operation of the

landfill on October 1, 1980 and placed restrictions on the types

of wastes that could be accepted. Prior to that date, all types

of waste were dumped. The landfill had unrestricted access for

many years, and materials were often dumped when no one repre-

senting the Base was present. Access is now limited. A guard is

located at the access road (off Herbert Rd.) to inspect all

loads who is instructed to reject known or suspected hazardous

waste.

Waste materials reportedly dumped into the landfill during

its 40+ years of operation include general refuse, fuel tank

sludges, herbicides, solvents, transformer oil, fire extinguisher

fluids, blank small arms ammunition, paints, batteries, DDT

powder, and hospital materials. This information was obtained

during interviews, since no written records exist. Approximately

60 to 70 acres of the site have been filled with wastes to varying

depths. The present operation consists of a series of trenches in

which refuse is dumped and then covered daily with excavated

material. The trenches are about 30 feet deep, 50 feet wide, and
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500 feet long. Past landfilling methods were presumably similar.

An inspection of the site revealed that the oder landfill areas

were covered with on-site sand and gravel. Vegetation is growing

on much of the older area, although barren sections do exist that

are reportedly the result of the dumping of aviation gas.

Surface elevations at the landfill are about 140 feet above

msl. The water-table is at a depth of 80-85 feet below the

surface. No monitoring wells have been constructed in the

vicinity of the landfill. Therefore, neither geologic nor water

quality data are available for a site-specific analysis of the

potential for contaminant migration. However, geologic data from

the drilling of the Base supply wells (about one mile from the

landfill) and from the USGS monitoring well drilling at the

sanitary wastewater treatment plant (about 2 miles from the

landfill) indicate that impermeable soil materials probably do not

occur between the base of the landfill (elevation 110 feet above

msl) and the water table (elevation 60 feet above nsl).

The nearest well downgradient of the landfill is Well GW-G,

* which is about 6,000 feet away. Water quality data for Well

GW-G are included in Appendix E. The well was first tested for

the presence of volatile organic chemicals in June, 1979, at which

time trichloroethylene and tetrachloroethylene were detected.

Numerous analyses have been conducted during the past three years.

The latest analyses indicate that volatile organic chemicals are

still present in the well discharge. The levels have never

exceeded the SNARLS, however, and have generally exhibited a
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decreasing trend. The landfill is a possible source for the

volatile organic chemicals in Well GW-G, although conclusive

evidence is not available.

Sanitary Wastewater Treatment Plant. The sanitary waste-

water treatment plant has provided secondary treatment for Base

sewage since 1936 (Figure 4-2). The effluent is discharged to

sand beds, where it infiltrates the ground and moves downward to

the water table. Data regarding the movement of effluent in the

groundwater system have been gathered and published by the U.S.

Geological Survey (LeBlanc, 1982). Their study indicates that the

years of disposal have caused a plume in the groundwater system

that is 2,500 to 3,500 feet wide and extends at least 11,000 feet

off-Base in a southerly direction. No evidence was gathered

during the records search or interviews indicating that hazardous

wastes were disposed of through the treatment plant. Therefore,

it was not rated with the HARM system.

Storm Sewer System. Oil/water separators were installed in

1969 in two of the drainage swales that receive runoff from the

*flight line areas. The separators were constructed to prevent the

off-Base movement of contaminants to a cranberry bog located

adjacent to Ashumet Pond. They were cleaned out annually until

1982, when the practice was discontinued because consistently

negligible volumes of oily waste accumulated in the separators in

recent years.

Fly Ash Disposal Area. Otis ANG Base operations include a

coal-fired heating plant. The fly ash from the plant emission

control system is dumped just south of the plant, at the location

4-14
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shown in Figure 4-1. Fly ash is not subject to hazardous waste

regulations.

Non-Destructive Testing Lab. The former non-destructive

testing lab in Building 3146 had an on-site disposal system which

consisted of a leaching pit. Trichloroethylene and other

halogenated solvents were reportedly disposed of in unknown but

substantial quantities through this system. Penetrants,

emulsifiers, and developers were also probably disposed of in the

same fashion.

Evaluation of Facilities and Disposal Practices.

The review of past operation and maintenance functions and

waste disposal practices at Otis has resulted in the

identification of six sites which were associated with hazardous

Imaterials and have the potential for migration of contaminants
(Figure 4-4). Data concerning the sites are summarized in Table

14-1. The six sites were assessed using the Hazardous Assessment
i Rating Methodology (HARM) developed for the Installation

Restoration Program. The HARM includes factors concerning

i potential receptors of contamination, waste characteristics,

pathways for migration, and waste management practices. The

I details of the HARM are shown in Appendix B, and the results of

the assessments are shown in Table 4-2. The actual rating forms

for the six sites are shown in Appendix E, while Appendix F

contains photographs of two of the sites.

i

I4-15

MFIaC. fO oo



2000 0 2000

SCALE IN FEET

V-1

N.. "N

Imp

" .. FORMER RAIL YARD

..... FUEL PUMPING STATION

I> /



200 4 0
SCALE IN FEET

// / ( FORMERNON

' FORMER FIREFI

/, TRAINING AREA

A&FORMER RAI LYARD 
*1

FUEL PUMPING STATION'

-0MCUR1mNT FIREFIGHTING
ITRAIiING AREA



~FORAMER AVGAS
FUEL TEST

§FORMER NON-DESTRUCTIVE
TESTING LAB

SFORMER FIREFIGHING
TRAI1NING AREA

',aHTING

FIG. 4-4 SITES FOR POTENTIAL
____ CONTAMINANT MIGRATION

METCALF SEDDY



4.) coD 4-3
a)I U- zrr
u )ON' a) C

4-ri O ON CON

H o 00 0 C

S Lr\ U - Ln -:I- 
LV

0

1' C)

o -4 4-3Q) 4

E- P > -Q r-

H0H- J a4.) 0 r M

'10a) 4-) r->H a)Z-) 1 .

C) ~ 4- 0 0 ca-a)~ b£ ;- ho

oZ 4 ) O-O 0 C)) t CD

C) H co~£ 0£ C -4 nDs-

a) 1 -H4b -l 4-- ) 4-3H U *

A ~ ~ U 0 0~ O- .

E Cd Na)' H aH o ~ ).£ ,1 0) -,1-dcoE--i
Q z - z/ 0z 4z H 0 ON

1x1) H C2 4- j~ H CD H0

cd 0 cd H 4 .0 -Ct r-$HO 0 C

O H D :3 bOa() r=4 CL CdaQ) 0 Q) 4- -

a) M a)H .4-4( r E c 1) a)
C' I0 m 4. I 0 :1 Q ;-4 E u

Y5 Wr o Cd >V a)U £0Cj£ . ) 0 -~ C

i E 02 L)H- c 'o, co~" (1) )0
4. >Q 0 £C~~C~0 a

a Cd z~ Cd ' ll'a) d ECc

4.) Q) E (u 0i 0 a)

Xa)0' cdd H ) -d 0) a r- -A0 M ., 4-

::D ~ (1O a)0E 410 Cd Cli CQ Za) - £0 3

d CdH b~o0 F- o cd E-1 £0 bD bD Hi>

F A > 0 a) -ir:; ZI c)d > > 0OQ) 0

Cdj

H 
Ci

*0

bD 
0 Q

q 

>

C1 bo cl q-£ 
> H

~a a d a a !) H o
E-4 C)d

Cd .)-4-H 4cl ;.4. C )

z 4c c Cd Ha) a)Cf

4-a F.4 ;-4-

H :1 - 0O-f ( I 0E-4 0

C/) 0rM4 tf 4-17

MF'CAk'F OO



>o-, -4 a) ~ ~ 0

Cl) 4-)

> CD-T -i C

CI- CD

0 1)a)

co KD CDD CD CD \Z

2 3 U)

4-)

C- CD 4-

or b'o 0 04-)0

120 W =. 0 0 C- 0 l 0 Q)

Cl-) 4-18

.I..L f- OO



CHAPTER 5

CONCLUSIONS

The purpose of the IRP Phase I study is to identify sites

where the potential exists for environmental contamination

resulting from past waste management practices and to assess the

probability of contaminant migration from these sites. Our

conclusions are based on the assessment of the information

collected from field inspection, review of records and files,

review of the environmental setting, and interviews with Base

personnel, past employees and state and local government

employees. Table 5-1 shows a list of the six sites at Otis ANG

Base that were rated using the HARM model. These sites were

chosen from the numerous sites shown in Figure 4-1 because they

contain or contained hazardous wastes or materials and exhibit

potential for migration of those wastes or materials.

1. The current firefighting training area has a high

)potential for migration of contaminants. Waste oils,

fuels, and waste solvents and other possible hazardous

wastes were burned at this area from 1958 to the

present. The area was unlined until recently, and the

permeable soils were not pre-saturated with water to

limit infiltration of the flammable materials. The

water table is about 50 feet below the site, and no

impermeable materials probably occur between the surface

I
I
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and the groundwater system. A shallow well that was

drilled several hundred feet downgradient of the area

reportedly produced water with a hydrocarbon odor.

Water quality data from the well are not available.

The area is about 1,200 feet from the Base boundary.

It is about 9,000 feet from the nearest large capacity

water supply well (Base Well GW-G) and 9,500 feet from

the nearest downgradient supply well (Ashumet

Well-Falmouth). The current firefighting training area

received a HARM score of 82.

2a The former firefighting training area also has a high

potential for contaminant migration. Waste oils

(largely heavy engine oils from the Constellations),

fuels, and waste solvents and other possibly hazardous

wastes were burned at the site from 1950(?) to 1958.

The area was unlined and was located in a drainage

channel. The water table is about 40 feet deep at the

site. The area is about 2,000 feet from the Base

boundary, and one mile from Base supply Well GW-J. The

HARM score for this site is 76.

3. The Base landfill has a high potential for migration of

contamination. It was used from about 1940 to the pre-

sent and contains a variety of hazardous wastes. The

landfill is covered with permeable materials that allow

infiltration of precipitation which may contribute to

the generation of leachate. No impermeable layers

I
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are known to occur between the base of the landfill at

elevation 110 feet above msl and the water table at

elevation 60 feet above msl. The landfill is a

possible source of the volatile organic chemicals in

well GW-G, which is downgradient from the eastern edge

of the landfill at a distance of 6,000 feet. The

landfill is within the recharge area of well GW-G. It

is adjacent to the Otis ANG Base boundary with Camp

Edwards and is about 3,000 feet from the nearest

privately-owned property. The HARM score for the

landfill is 74.

4. The avgas fuel test dumping site was used from 1955 to

1970 and had a high potential for contaminant migra-

tion durinf) that period. Most if not all of the fuel

has probably moved through the unsaturated zone and

migrated downgradient in the groundwater system. The

fuel would remain on top of the groundwater. Small

concentrations of some fuel components would dissolve

in the underlying groundwater and move in that system.

According to the existing water table map, the fuel

would move south toward the Quashnet River. The area

beneath which the plume would move is a sparsely

populated portion of Mashpee. Mashpee has no municipal

water system. The site is about 1,000 feet from the

Base boundary and slightly more than one mile from Base

supply Well GW-J. The HARM score for the dumping site

is 71.
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5. The rail yard fuel pumping station had a high potential

for migration of contamination while it was in use.

Since it has not been used for a number of years, most

if not all of the fuel has probably moved through the

unsaturated zone and migrated downgradient in the

groundwater system. The fuel from the pumping station

would probably move south then east toward Buzzards

Bay, according to the existing water table map. The

station is 500 feet from the Base boundary and slightly

more than one mile from Base supply Well GW-G. The

HARM score for the pumping station is 70.

6. The former non-destructive testing lab in Bldg. 3146

had an on-site disposal system that received small

quantities of hazardous waste during its period of

operation. The site has been abandoned for

approximately 10 to 12 years, but probably had a high

T potential for contaminant migration during the period

of use. Small quantities of waste would have been

associated with this site, and it has a HARM score of

62.
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CHAPTER 6

RECO141ENDATIONS

The sites that were rated at Otis ANG Base include three

categories of activities. The first category, disposal sites

which are believed to have received hazardous wastes, includes the

Base landfill and the former non-destructive test lab. The second

category, training or testing sites where hazardous materials were

released to the environment, includes the current and former fire-

fighting training areas and the avgas fuel test dumping site. The

third category, sites associated with the storage and transpor-

tation of hazardous materials at which spills occurred, includes

the rail yard fuel pumping station.

Disposal Sites

1. The Base landfill has a high potential for migration of

contamination. An investigation should be conducted to

determine if leachate from the landfill is

contaminating the downgradient groundwater. Eight

multilevel wells should be installed initially. One

well should be upgradient, and four wells should be

downgradient and close to the edge of the site, such as

along Perkins Road. The other three wells should be

further downgradient, with the locations dependent on

water quality and water level data from the first five

wells. Table 6-1 shows the recommended analytical

parameters for the landfill investigation.

!
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It is recommended that one of the downgradient multi-

level wells be placed close enough to Well GW-G to

determine if landfill leachate (if any) is entering the

well. The landfill is at the edge of the recharge area

of Well GW-G, as it is delineated by the Cape Cod

Planning and Economic Development Commission. Well

recharge areas are difficult to delineate accurately

without good water-level data, and the plume (if any)

may or may not flow to the well. The former hospital

area 2,000 feet north of the Well GW-G is a possible site

for the multilevel well, but the final location should be

selected after the early field data are available. The

organic chemicals in Well GW-G may or may not originate in

the landfill; the water quality data from the well,

compiled in Appendix C, do not show evidence of significant

leachate contamination.

2. The former non-destructive test lab on-site disposal

system has a high potential for contaminant migration.

The site is close to the former firefighting training

area and the monitoring program for the two sites

should be combined. First, the sites should be

accurately located in the field. Exploration with a

backhoe should be conducted to verify the site

locations and to examine the upper soils. If

contamination is detected, either from odor or

by visual examination, then extractions should be

tested to determine the constituents. One upgradient

6-3
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and three downgradient multilevel wells should be

installed and tested for the parameters shown in Table

6-1.

Training or Testing Sites

1. The current and former firefighting training areas have

a high potential for contaminant migration. The former

firefighting training area has been combined with the

non-destructive test lab site because they are

adjacent. The current firefighting training site

should be investigated in a similar fashion. Test pits

should first be dug to assess upper soil contamination.

Multilevel monitoring wells should be installed, one

upgradient and three downgradient from the site. The

recommended analytical program is shown in Table 6-1.

2. The avgas fuel test dumping training area has been

inactive for many years, but had a high potential for

contaminant migration during its period of use. Test

pits should be dug at the site. A visual inspection

should reveal if any residuals are in the soil. Water

extractions from the soil samples should be tested if

residual contamination is apparent. Wells in the

projected plume path should be sampled. The Quashnet

River, which is the nearest downgradient candidate

groundwater discharge point, is about 10,000 feet from

the site. Dissolved non-reactive constituents would

move that distance in about 14 to 28 years, assuming a

groundwater flow velocity of one to two feet per day.

6-4
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The movement of fuels on top of the water table is more

difficult to predict. For this reason, it is

recommended that existing wells in the projected plume

path be tested for the parameters shown in Table 6-1.

Only a few wells are located becween the site and the

Quashnet River.

Hazardous Materials Storage and Transportation Sites

The rail yard fuel pumping station had a high potential for

contaminant migration during its period of use. Most of

the fuel that was spilled has probably migrated away,

creating a situation similar to the avgas fuel test dumping

area. A program like that recommended for the avgas fuel

test dumping site should be conducted 1or this site also.

Respectfully submitted,

METCALF & EDDY, INC.

Richard L. Ball, Jr.
Vice President

I
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RICHARD L. BALL, JR.

BS, Physics, Loyola College, 1958
BES, Civil Engineering, Johns Hopkins University, 1962
MSE, Water Resources Engineering, Johns Hopkins University,

1962

Member:
American Planning Association
American Institute of Certified Planners
National Recreation and Parks Association
Urban Land Institute

Associated with Metcalf & Eddy since 1963, Mr. Ball is
Vice President and Director of the firm's Environmental Planning
Division. In this position he holds overall responsibility for
the firm's professional services in municipal and community plan-
ning, regional planning, environmental impact analyses, conserva-
tion and recreation planning and facility design, transportation
engineering, community development, and land/site planning.

Mr. Ball's technical background is in comprehensive planning;
socio-economic and fiscal studies; areawide water, sewer, wastewater
and solid waste system planning; and water resources planning.
He had prime responsibility for the preparation of comprehenisve
plans in 30 municipalities in Connecticut, Massachusetts, New
Jersey and New Hampshire.

Major regional studies he recently directed include the Edwards
Aquifer Protection Plan in San Antonio, Texas. The study involved
projection of growth policies, determination of water quality,
fiscal and institutional impacts, and the development of legal
controls to protect this sole source of water supply. For the
Association of Central Oklahoma Governments, Mr. Ball directed the
environmental assessment phase of the 208 Areawide Waste Treatment
Management Plan, which examined regional land use and involved
frecasting future population and employment growth and patterns.

Mr. Ball is the author of a paper entitled "Land Use Planning
as a Tool for Controlling Water Demands in a Distribution System"
presented at a conference of the American Water Works Association and
published in Water and Sewerage Magazine. In addition, he recently
participated in a symposium sponsored by the City of Austin, Texas
Departmert of Environmental Resource Management at which he spo,e cn
the possible regulatory and policy schemes for controlling develop-
ment and protecting the contributing and recharge zones of the{ Edwards Aquifer.

Mr. Ball also directs the U.S. Environmental Protection Agency,
Region I mission contract. The comprehensive program is assessing
the impacts of disinfection on cold water fisheries, developing a
data management and quality evaluation procedure for PCB's in the
Acushnet River Estuary, and is completing a use attainability analysis
of the Pawtuxet River, Rhode Island watershed.

I= mm n,



I WARREN F. DIESL

BS, Geology, St. Lawrence University, 1972
MS, Geology, University of Rhode Island, 1976

j Certified Professional Geologist

Member:

National Water Well Association

Mr. Diesl is a hydrogeologist assigned to Metcalf & Eddy's
Geotechnical Department. His duties include groundwater
exploration, groundwater contamination studies, and aquifer

janalysis.
Mr. Diesl conducted a hydrogeologic investigation for a

leachate control study for the town of Danvers, Massachusetts,
sanitary landfill. The study involved a determination of the
primary cause of leachate production and recommendation of a
means of leachate control. Mr. Diesl's responsibilities included
water budget analysis, observation well installation, determina-
tion of groundwater flow patterns, and field water quality
analyses.

1He also conducted a hydrogeologic investigation for an
effluent plume study for the Town of Chatham, Massachusetts
water pollution control plant. Mr. Diesl's responsibilities
included water budget analysis, observation well installation,
determination of groundwater flow patterns, and field water
quality analyses.

Mr. Dies! has conducted several investigations for land
application projects. At Darlington, South Carolina, he planned
and conducted a hydrogeologic/soils investigation for the design
of a 1-6 mgd rapid infiltration system. The study included
borings, infiltration testing, well installation, mounding
analysis, and underdrain spacing calculations. In Maryland,
Mr. Ziesl conducted a hydrogeological/soils study for a smaller
rapid infiltration system that included soil mapping, borings,
well installation, mounding and underdrain analyses, and ground-
water flow determination.

Mr. Diesl performed an analysis of groundwater conditions
relating to the advisability of rehabilitating or replacing
an old tubular wellfield in the town of Burlington, Massachusetts.
The hydrogeologic aspects of the study included formulation of
a groundwater and surface water sampling program, analysis of
water quality data showing contamination by organic and inorganic
constituents, and analysis of aquifer yield.

I

Ii
wt



MICHAEL J. MEAGHER

BS, Civil Engineering, Norwich University, 1965

Member:
American Society of Civil Engineers
Amercian Society of Mechanical Engineers,
Solid Waste Processing Division

Mr. Meagher is a Project Manager in the Solid Waste Division.
He joined the firm in 1974 with seven years of prior experience in
solid waste management. His background includes designs and
studies on resource recovery facilities. Following are examples
of his projects:

. Feasibility study, RFP preparation, evaluation and nego-
tiations for the 240-tpd refuse-to-steam plant in Pitts-
field, Massachusetts.

• Regional Springfield, Massachusetts Monsanto feasibility
study, a 760-tpd refuse-to-steam facility which will supply
steam to Monsanto Company.

. Project Manager for a report and design of a landfill
for Amherst, Massachusetts. The project involved site
identification, obtaining approvals, design of a liner
and leachate disposal system and development of an
operating plan.

• Project Manager for a report to recommend methods to correct
leachate problems at a landfill site for Danvers, Massa-
chusetts. Also included was development of capital and
annual operating cost estimates

. Project Manager for a solid waste management plan for
Hudson, New Hampshire.

. Project Manager for 600-tpd solid waste disposal alternative
study and feasibility study for refuse-to-energy plant
outside the city of Worcester.

. Charlottsville, Virginia feasibility study for a 250 to
450-tpd refuse-to-steam plant which examined energy
recovery systems.
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DR. EDWARD J. CICHON

BS, Chemistry, Tufts University, 1976
PhD, Chemistry, Brown University, 1980

Member:
American Water Works Association
American Chemical Society

Dr. Cichon serves as a Technical Specialist in the areas of
Chemical Process, Hazardous Waste and Chemistry, incorporating his
extensive experience in analytical, organic and inorganic
chemistry. In addition, he is responsible for the coordination,
supervision and data evaluation of pilot plant and bench-scale
studies. He has worked with state-of-the-art analytical
techniques for both process control and evaluation.

Dr. Cichon has been and is presently engaged in projects
involving water, wastewater, and hazardous waste treatment.
These projects include state-of-the-art pilot studies for removing
volatile organics from drinking water by the use of air-stripping
and activated carbon. In the area of wastewater he has been
involved with projects that have focused on such issues as the
removal of heavy metals from iron and steel mill wastes, and the
chemistry of various inorganic and organic pollutants in industrial
wastewaters.

Recent pilot plant experience includes:

Connecticut Water Company. Water Treatment for Potable Use -

Responsible for the development, operation and data interpretation
of an ozone - P.E. pilot filtration plant. Of major concern was
the reduction in the trihalomethane formation potential by ozone.
Over 100 THMFP tests were conducted over a 6-week period to assess
the reduction of this parameter through the treatment train.

Suffolk County Water Authority. Water Treatment for Potable
Use - Responsible for developing and implementing a three-stage
field pilot program to develop design criteria for the removal
of organic chemicals from well water by packed tower aeration.
Besides being responsible for pilot plant design and data
evaluation, Dr. Cichon provided seminars to the Water Authority
personnel for the purpose of explaining the theory and operation
of this treatment technology.

Metropolitan District Commission, Boston. Water Treatment
for Potable Use - Responsible for the operation of a 250 gpm pilot
plant for evaluating the effectiveness of pulsator clarification,
plate settling, and direct filtration to treat water from the
Sudbury reservoir. Included in the testing program was an
evaluation of the unit process to reduce the trihalomethane
formation potential (THMFP) in the raw water. THM7P tests were
designed to simulate the complex downstream chlorination practices
and reservoir detention periods.
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ARTHUR MICHELINI. JR.

BS, Bacteriology, Ohio State University, 1958

Mr. Michelini is in direct charge of the analytical and
research work performed by Metcalf & Eddy's water and wastes
laboratories. He supervises the laboratory technicians and is
responsible for implementation of analytical studies. With the
firm since 1967, Mr. Michelini has nearly 20 years of laboratory
experience.

Under Mr. Michelini's direction, the Metcalf & Eddy labora-
tory performs a full range of chemical, physical and biological
water quality analyses. Laboratory equipment includes an atomic
absorption spectrophotometer, an organic carbon analyzer, pH
instruments, a turbidimeter, a conductivity meter, and a comple-
ment of field sampling and analysis equipment.

Mr. Michelini directed preliminary studies for a confiden-
tial investigation of the performance of five different granular
activated carbons. He conducted the isotherms and held overall
responsibility for the field pilot studies.

Mr. Michelini is experienced in the techniques and programs
involved in water quality analyses. He has directed numerous
studies in this area, including analyses of the Town of Plymouth,
Massachusetts' surface water bodies. In addition, he is partici-
pating in a continuous program of ground and surface water evalu-
ation for Chatham, Massachusetts.
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RICHARD G. SHERMAN

University of Colorado, BS, Geology, 1953

Member:
Boston Society of Civil Engineers
Association of Engineering Geologists
Society of American Military Engineers
American Institute of Professional Geologists

Registered Geologist, California, Idaho and Delaware
Certified Geologist, Maine

Mr. Sherman is Chief, Geotechnical Department with responsibility
for administrative and technical supervision covering disciplines of
soil and materials engineering, hydrogeology, geology, and ocean-
ography.

He has been responsible for interpreting subsurface data for
engineering application and design recommendations on bridges, dams,
tunnels and building foundations; terrain analyses for selection of
water intake, sewer outfall, water and sewage treatment plant sites;
and terrain studies for site feasibility of military and industrial
facilities. His assignments have included projects in Arctic North
America, Continental United States, South and Central America, Europe
and the Caribbean.

Mr. Sherman's project experience includes: design, pile load
tests and construction of new dock for Port of Seward Alaska dareaged
i 1061' earthquake; repair of foundations at Whittier, Alaska; Port
Anchorage, Alaska dock facilities and Government dock; and design
review of temporary tanker off loading dock at Anchorage. More re-
cently he has been involved in design and construction services in
connection with foundations for the New England Aquarium, Boston
and a town dock in Manchester, Massachusetts. Previous assignments
include the feasibility study of filling Bird Island Flats for Mass-
port, design and construction of the concrete apron for Eastern
Airlines and facilities at TWA, all at Logan Airport in Boston.

He prepared geologic and foundation studies of Deer Island
drumlin, Nut Island and various other sites around Boston Harbor.
The work required feasibility studies for cross-harbor pipelines
and tunnels. He has worked on over 29 shorefront projects and over
60 highway projects, including back-sLope dranage, underdrainage
and cut-slope stabilization.
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APPENDIX B

SITE RATING METHODOLOGY
FOR

PHASE I INSTALLATION RESTORATION PROGRAM

Background

The Department of Defense (DOD) has established a comprehen-

sive program to identify, evaluate, and control problems

associated with the past disposal practices at DOD facilities.

One of the actions required under this program is to:

"develop and maintain a priority listing of contaminated

installations and facilities ior remedial action based on

potential hazard to public health, welfare, and environ-

mental impacts." (Reference: Defense Environmental Quality

Program Policy Memorandum (DEQPPM) 81-5,11 December 1981).

The site rating methodology for Phase I of the Installation

Restoration Program (IRP) was jointly developed by CH2M/Hill and

Engineering - Science based on experience in performing Record

Searches at several Air Force Installations. The basis for the

u rating system is a document developed by JRB Associates, Inc. for

the EPA Hazardous Waste Enforcement office. The JRB system was

modified to accurately address specific Air Force installation

conditions and to provide meaningful comparison of landfills and

contaminated areas other than landfills.

After use of this first model for a period of time at

several Air Force installations, certain inadequacies became

C
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apparent. In January 1982 USAF representatives,

Engineering-Science, and CH2M/Hill developed a new site rating

model to present a better picture of the hazards posed by sites at

Air Force Installations. The new rating model described in this

presentation is referred to as the Hazardous Assessment Rating

Methodology (Table 1).

Purpose

The purpose of the site rating model is to provide a

relative ranking of sites of suspected contamination from

hazardous substances. This model will assist the Air National

Guard Bureau in setting priorities for follow-on site

investigations and confirmation work under Phase II of the IRP.

This rating system is used only after it has been

determined that (1) potential for contamination exists (hazardous

wastes present in sufficient quantity), and (2) potential for

migration exists. A site can be deleted from consideration for

3 rating on either basis. Figure 1-1 shows the decision tree that is

used to determine whether or not to rate a site with the HARM

system.

Description of Model

This site rating model uses a scoring system to rank sites

for priority attention. However, in developing this model, the

designers incorporated some special features to meet specific DOD

1 program needs.

The model uses data readily obtained during the Record

I Search portion (Phase I) of the IRP. Scoring Judgments and

4I



computations are readily made. In assessing the hazards at a

given site, the model develops a score based on the most likely

routes of contamination and the worst hazards at the site. Sites

are given low scores only if there are clearly no hazards at the

site.

As with the previous model, this model considers four

aspects of the hazard posed by a specific site: the possible

receptors of the contamination, the waste and its characteristics,

potential pathways for waste contaminant migration, and any

efforts to contain the contaminants. Each of these categories

contains a number of rating factors that are used in the overall

hazard rating.

The receptors category rating is calculated by scoring each

factor, multiplyirr by a factor weighting constant and adding the

weighed scores to obtain a total category score.

The waste characteristics category is scored in three

steps. First, a point rating is assigned based on an assessment

of the waste quantity and the hazard (worst case) associated with

the site. The level of confidence in the information is also

factored into the assessment. Next, the score is multiplied by a

I waste persistence factor, which acts to reduce the score if the

waste is not very persistent. Finally, the score is further

modified by the physical state of the waste. Liquid wastes

receive the maximum score, while scores for sludges and solids are

reduced.

The pathways category rating is based on evidence of con-

taminant migration or an evaluation of the highest potential

MTTCA OV
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(worst case) for contaminant migration along one of three

pathways. If evidence of contaminant migration exists, the

category is given a subscore of 80 to 100 points. For indirect

I evidence, 80 points are assigned, and for direct evidence 100

points are assigned. If no evidence is found, the highest

score among three possible routes is used. These routes are

jsurface water migration, flooding, and ground-water migration.
Evaluation of each route involves factors associated with the

Iparticular migration route. The three pathways are evaluated and

the highest score among all four of the potential scores is used.

The scores for each of the three categories are then added

together and averaged to a maximum possible score of 100. Then

the waste management practice category is scored. Sites at which

I there is no containment are not reduced in score. Scores for

sites with limited containment can be reduced by 5 percent. If a

site is contained and well managed, its score can be reduced by 90

percent. The final site score is calculated by applying the waste

management practices category factor to the sum of the scores for

3 the other three categories.

I
I
I
I
I
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TAB LE 1

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES

i. Msczp1 CATCfIUI

Noting Factors S _________SaleLevels 2 3 multiplier

A. Population within 1,4140 0 1 - 25 26 - IGO Greater than 100 4

leet (includes on-base
facilities)

11. DistanCe to neatest Greatar then 3 miles I to 3 miles 1,901 feet to I mile I to 3.000 feet 18

water wiell

C. Land we/Zonting IWithin completely remote Agricultural Cremrcial or Residential 3

1mile radius$ Ironing not applicable) indiustrial

D. Distance to Inatallation Greater than 2 milos I to 2 miles 1,001 feet to I mile S to 1,0190 feet 6
boundary

s. critical environments Not a critical Natural areas Pristine natural "ajor abitat of an on- to

iwithin I mile radius) env Ironment areseg minor wet- dangered or threatee
landag preserved apeciesa presence of
*coes presence of recharge &rest major
*co nom ically Impr- wetlands.
tent natural re-
sources susceptible
to contaminationl.

F. water quality/use, Agricultural or Recreation, props- Shellfish propaga- Potable water supplies 6

designation of nearest industrial use. gation &Mv manage- tion and harvest Ihg.
surface water body ment of fish aNd

wildlife.

G. Croumd-Wter use Of not used. other o~rcial, in- Drinking water, Drinking water, no ma1- 9

uppermost aquifer sources readily dustrial. or municipal water cipal water swailables
available, irrigation, very available. comercial. Industrial,

limited other or Irrigation, no other
water sources, water source available.

N. Population served by 0 1 - so si - 1.000 Greater than 1.@00 6
surface water supplies
within I msdo *W
stream of site

1. Population served by 0 I -so SI -1,000 Greater than 1, we0 6

aquifer supplies within
3 miles of site
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TABLE I (Continued)

HAZARDOUS ASSESSMN RATING KW!TiOOOoGY GJIDELINES (Cosnt d)

it. "Aml cRIWAC'yuIM8ISy

A-I Nasegiou Meats QuatitY

5 . goalt quatity f(S tone or 20 darms of liqeld)

* - Moderate quantity IS to 20 ton or m1 to s dime of liquid)
I. - Let"e quantity p-29 tons off Is Brim of liq01do

A-2 Confidence Level of Information

c - confirmed confidence level Imilarr criteria below) a s uspected confidence level

o0 Verbal reports from Interviewer lot least 2) or written o Ift verbal reports e onflic hting verbal
Informationr from the records. reports Ad no written Information f rom

the records.

o Knowledge of types and quatities of wastes geerated e Logic based s a knowiefte of the typs and
by aope and other &ae as bae. quantitie lal 1 asagdore; wastes generated at the

ban,. and a history of post want* diepoal
" baede as the above, a determinatias of the typs and patlas indicate that them vate were
qantitisat wasts, disposed of at tbe site. disposed of at a sits.

&-I Reared Wating

Rating scale &&vels

Toxicity sea Level S sea's lavel I "u's Level I See's Lavsl 3

Ignitability Fleeb point Flesh point at 140'r Flarib point at U?4* rief point lees them
greter than to 2001 to ItO'? "If

Radioactivity At or below I to 3 ties beck- 3 to S times beck- Over S tims back-
background grounrd levels ground leve Ioa- levels
levelie

spe the highest Individual rating based an tonicityl Ignitabillty end radioactivity end determine the Msa rating.

Hazard Rating Points

High IN) 3
medium (NJ 2
Low ILI I



TABLE I (Continued)

HAZARDOUS ASSESSMENT RATING METIIODOWNGY GUIDELINES (Cont'd)

is. o! hcNmmCIUisipics Iccmtilnued)

Wste characteristics Matrix

Point Haezardous waste Confidenco Level *&aa
Rating "untity of information P-1aI nj

100 L C U Notess
_____________________________________For a *its with more than one hazardous wast., toe

s L C Nwaste quantities say be addled using the following ruleas
N C NConfidence Level

_________________________________o Confirmed confidence levels IC) can be added
70 L S U o Suspected confidence levels (S) can bs added

____________________________________o Confirmed confidence levels cannot be addwith

60 C Ususpected confidence levels
I C NWaste *6aan Rating

_______________________________________o Wates with the sans hatard rating can he added
so L I o ustes ith differnt hazard ratings can onlr beade

L C L In a, dongJrade ore@ ... WN SCH - LCH It the
Ot S m total quantity Is greater than 26 tons.
8 C N zsnplee Several wastes may be present at a site. each

______________________________________having an "m designation I" point.). oy adding the
40 8 a a quantities of each waste, the designation say chang to

11 a NC I" points). in this case, the correct point rating
I C L for the waste is so.
L 8 L

30 a C L
N S L

9. Persistence Multiplier for Point Rating

Muli ply Point nating
Persistence Criteria ram fart A by the Following

Mletals, pollcycl ic cnopound.,p t.0
mid halogenatod hydrocFarbns

Substituted and other ting 6.9

straight draIft hydrocarbons0.
Rosily biodegradabi. "rmpmuwd5 0.4

C. Physical State Multiplier

Multiply Point ibtal ro
PhysIocai state Parts A amlrnbt the Vol iw

Liquid 1.0
111" 0wg .75
Solid 0.50

%5



TABLE I (Continued)

HAZARDOUS ASSESSMENT RATING METHODOLOMGU ~IDELINES (Cant' d)

Ill. PMIKMbS CATG!R

A. evidence of ontamination

Digect evidence is obitained from laboratory analyses of hazardous contaminants present 1,va natural bockground levels
in mu.flace water. ground wdar * or air. evidence should confirm that the soucce of contamination Is the site being
evaluated.

Indirect evidence might be from visual obmervation (i.e., leachate. vegetation streas, sludge isgooits. presence ON
taste and odors In drinking water. or reported discharges that cannot be directly confirmed an resulting from the miteg
but the site is greatly suspected of being a source of ontamination.

R-I IOTUIAL FOR SUFACE MR?= CONTAMATION

Rating Scale Levels
Rating Factor 0 "23 otipiler

Distance to nearest surfacs Greater than I mile 2,001 fast to 1 501 teet to 2.000 0 to 506 feet 4
water lincludea drainage mle* goat
ditches mid stoom sewage)

Het precipitation Lame than -10 in. -IS to + 5 in. #S to #20 in. Greaer than *26 in. 6

surface erosion None slight "oderate Sewags 8

Surface permeability 01 to 2IS% clay sit to 30 clay 111 to 1046 clay *metjr tha "s6 clay 6
1>10 rn/sac) too to to cosee) (10 to Is rn/eec) I s1 =Vs0i

Rainfall intensity based 41.0 inch 1.0-2.0 Inches 2.1-3.8 inches 313.S inches a
on I Year 25-hr rainfall

S-2 POTENTIAL FOR FLOODING

F'loodplain Beyond 100-year In 25-year flood- to 10-year flood- floods mumallyI

floodplain plain plain

5-3 10170011AL MRS cSNXIN-URTER CONAMIhATION

Depth to ground water Greater then 506 ft So to S00 feet It to 10 teet 0 to is fEest S

net precipitation Lees than -10 In. -10 to 45 In. #S to +20 In. Greater than *26 In. 6

soi prmabliy etcr than Sol Clay 3t% to S0l clay Ill to 31clay 0O to2 IS% clay6
1>0 rn/mel fie to OR0 cosecil J10 to Is- oa/qcl 1<r11- rn/ed

Subsurface flows Bottom of mite great- Bottom of site Bottom Of site Bottom of mIte lo- 6
er than 5 feet above occasionally frequently sub- cated below mean
high ground-Wate level sutmerged merged gound-waterf level

Direct access to Seond No evidence of risk Low riak Haderate riisk lo ig et
water (through fauts.
fractures. faulty well
casings, subsidence fissures.
eta.)



TABLE 1 (ontinued 3

HAZARDOUS ASSESSNEW RATING NETHODOWGT GUIDELINES (Cant' dJ

IV. tsWNAM AG1ININ IPMCTICES CAYECORY

A. Iis category adjusts the total risk as determined firom the receptors. pathways. And wants caraateristics Categories for
waste management practices and engineering controls designed to reduce this risk. wit, total risk as determined by first
averaging the receptors, pathways. =Ad wants characteristic@s ibacores.

a. wasl PAMGNPm IPRACTICI FACTO.

The 90ol0o0win1 multipliers age then applied 10 the total risk points (fro Ali

Waste management practice PaltipiIer

No containment 1.
Limited Containment 59
raly contained amd In

full copliance 0.19

Guidelines fog fully contained$

Landfills: Surfae Ispoundarntam

" Clay cap or other ispermeable cover o Liners in laod conditiom

o Laachate collection system o Bound dike. aid adequate freeboard

o Liners In good condition o Adequate monitoring wmlle

o Adequate monitoring wells

spilla: fire Froection Training Area..

o Quick spill cleanu action taken o Conorat& surface aid barn"

o Contaminated *oil removed o Oil/water separator for petreatment or runcer

o Sall and/or water sasplep confirm o Effluent from oil/water separator to treatmemt
total cleanup of the. spill plant

General fote. If data are not available or knwown to be complete the factor ratings uder item. f-A throghm f, 111-0-1 or
it-U1-3, then leave blank far calculation of factor score and maximum possible score.
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WATER QUALITY DATA - WELL C 5/4b - II/60

Sample Date S/48 6fi1 g/,, 3154 5/55 4156 11/56 8/59 11160

Laboratory* 3 3 3 3 3 3 3 3 3 3

PHYSICAL EXAMINATION

Color. PCU 2 1 0 3 7 4 2 3 7 3
Odor, TON
Sedlmnt, ml
Solids. Residue at 180 deg C, dis., mg/l 39 42 75 52 39 60 48 44 57
Solids, &us of, die., mg/il 39 42 75 52 39 60 48 44 57
Specific Conductance unhos/cm. 59 57 138 73 57 86 73 79 76 88
Temp.. deg. C 9.4 10.0 13.3 10.5 10.0 P.9 12.2 15.5 12.2
Turbidity, NTU

METAL ANALYSIS

Arsenic as As, mg/l
Barlum as Os. mg/i
Cadmium as Cd, mg/i
Calcium as Ca, mg/i
Calcium, dis., as Ca, mg/1 1.9 2.2 6.3 4.1 2.5 3.1 ..6 4.4 3.2 4.2
Chromium as Cr, mg/i
Copper as Cu, mg/i
Iron as P., mg/i 0.31 0.24 0.06 0.04 0.10 0.07 0.29 - 0.02 0.09
Lead as Pb, mg/l
Magnesium as Mg, mg/l
Magnesium, dim., as Mg, mg/l 3.7 1.2 3.5 3.3 1.0 1.8 1.8 2.3 1.8 2.6
Mantanese as Mn, mg/I 0.,)8 0.03 0.20
Mercury as Hg, mg/i
Potassium as K, mg/l
Potassium, dis., as K, mg/i
Selenium as Se, mg/l
Silver as Ag, mg/i
Sodium as Ns, mg/1
Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/l 7 7 8 19 8 22 15 16 10 10
Blcarbonates as HCO3, mg/i 9 9 10 23 10 27 28 19 12 12
Boron as B, mg/i
Carbonates s C03, mg/I 0 0 0 0 0 a 0 0 0 0
Carbon Dioxide as C02, mg/i 3.6 2.9 13 5.8 6.4 5.4 18 19 - 3.0
Chloride as Cl, mg/1
Chloride, dis., as CI, mg/l 9.9 9.5 20 8.7 9.0 10 4.5 9.5 12 3.3
Fluoride as F, mg/l
Fluorlde, dis., as P, mg/i .0 0.1 .0 .0 .0 0.1 .0 .0 .0 .0
Hardness, Total, as CaC03, mg/l 12 10 30 24 10 15 19 21 16 21
Hardness, Non-carbonate, as CaC03, mg/I 5 3 22 5 2 0 4 5 6 11

-1. Mass. DEQE
2. Brooks APB
3. USS
4. Unknown
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WATER QUALITY DATA - WELL ( 5/48 - 11/60

Sample Date 5/48 6/51 3/53 9/13 3/54 5/55 4/56 11/56 8/59 11/60

Laboratory 3 3 3 3 3 3 3 3 3 3

Nitrogen, Ammonia. as N, mg/i
Nitrogen, Ammonia, di., as N, ag/i
Nitrogen, Amnon. 4 Org., as N, mg/I
Nitrogen, Nitrate, as N, ag/i 0.07 0.16 2.9 O.34 0.14 0.45 0.02 0.59 0.02 0.52
Nitrogen, Nitrate. dis . as N, mg/i
Nitrogen, Nitrite, as N, mg/i
Nitrogen, Nitrite. dis., as N. mg/l
Nitrogen. Organic, dis., as N, mg/i
Oxygen, dissolved, mg/
pH units 6.6 6.7 6.1 6.8 6.4 6.9 6.2 6.2 5.5 6.8
Phosphate, Ortho, dim., as P, mg/il
Phosphate, Total, die., as P, mg/i
Silica, as S102, mg/i
Silica, as S102, die., mg/i 9.9 9.7 9.4 11 41 11 10 10 9.0 10
Sulfate as S04, mg/l
Sulfate, dis., as SO, mg/i 4.4 5.8 6.6 6.2 4,6 5.6 5.8 6.0 4.7 15
Surractants, (MBAS), mg/i

ORGANIC ANALYSIS

Methylene Chloride. ug/
1.1-dichlooethylene, ug/1
1,1-dichloroethane, ug/1
1,2-trana-dichloroethylene, ug/l
Chlorofrom, ug/i
1.2-dichloroethane, ug/I
1,1,i-trichloroethane, ug/1
Carbon tetrachloride, ug/l
Dichlorobromomethane, ug/l
Trichloroethylene, ughl
Dibrosochloromethane, ug/1
Bromoform, ug/1
Tetrachloroethylene, ug/i
1,2-dichloroethylene, ug/i
1,1,2.2-tetrachloreothylene, ug/1
Toluene, ug/1
Phenol, ug/l
Total Trihalomethanes, ug/1
Pesticides, ug/l
Herbicides, ug/l
O11, mg/i
BACTERIOLOGICAL ANALYSIS

Collforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count. P cl/i
Gross Beta Count. P cl/i
MISC. ANALYSIS

Sodium Adsorption Ratio



WATER QUALITY DATA - WELL G 10/61 - 10/71

Saaple Date .0/,1 6/25/62 2/111/63 ./fL,' - /15-, ./1II.'lI6 1.'/f,. 5/8/6/9 10/26/71

Laboratoryl 3 1 1 3 4 4 3 A 3

PHYSICAL EXAMINATION

Color, PCU 3 10 5 5 7 2 0 6 5
Odor, TON 0 0 0 0 0 0
Sediment, ml 0 0 0 0 0 0
Solids, Residue at 180 deg C, dis., mg/i 59 61 60 69
Solids, sum or, dis., mg/I 56 59 59 52
Speciric Conductance umhos/cm. 95 9 90 80
Temp., deg. C 12.2 10.3 1(.0 11.0
Turbidity, NTU 0 0 0 0 0 0

METAL ANALYSIS

Arsenic as As, mg/l
Barium as Ba, mg/i
Cadmium as Cd, mg/i
Calcium as Ca, mg/1
Calcium, dis., as Ca, mg/1 4.4 4.3 4.1 4.0
Chromium as Cr. mg/i
Copper as Cu, mg/i
Iron as Fe, mg/i 0.11 0.08 0.05 0.22 0.07 0.15 0.07 0.01 0.01 0.05
Lead as Pb, mg/1
Magnesium as Mg. mg/I
Magnesium, dis., as Mg, m/1 2.6 2.0 2.5 1.9
Manganese as Mn, mg/i 0 0.06 0.10 0.10 0.04 0.04 0.09 0.04 0.01 0.00
Mercury as Mg, mg/i
Potassium as K, mg/i
Potassium, dls.. a3 K, mg/i 0.6
Selenium as Se. mg/l
SIlver as Ag. mg/I
Sodium as Na, mgi 13
Sodium, dis., as Na, mg/i 6.8

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/l 10 7 7 10 4 10 10 9 10 23
Bicarbonates as HCO3, mg/i 12 12 12 12
Boron as B, mg/i
Carbonates as C03, mg/I 0 0 0 0
Carbon Dioxide as C02, mg/i 15 19 9.6
Chloride as C1, mg/l 9.5 11 10 10 3.0 11
Chloride, dis., as Cl, mg/i 8.3 9.1 9.8 11
Fluoride as P, mg/l .0 0.1 0.1 0.1
Fluoride, dis., as F, mg/I
Hardness, Total, as CaC03. mg/i 22 20 24 20 32 28 20 23 18 2B
Hardness, Non-carbonate, as CaCO3, mg/i 12 10 10 8

-1. Mass. DEQE
Brooks AFr

3. USGS
6. Unknown



WATER QUALITY DATA - WE~LL G 10/61 - 10/71

Sample Date 10/61 6/25/62 2/141/63 1/641 2/16/65 1/12/66 12/66 5/8/67 11/69 10/26/71

LaboratorY 3 1 1 3 11 1 3 11 3

Nitrogen, Amona, as M, mg/i 0.00

Nitrogen, Ammonia. die3., as N, mg/i
Nitrogen, Amon. 4 Org., as N, mg/i
Nitrogen, Nitrate, as N, 09/1 0.1h7 0.30 0.30 C.56 1.8 0.5 0.18 0.6 0.66 0.5

Nitrogen, Nitrate, die., as N, mg/I

NirgeNirte sN, g/i .00 .00 0.000 0.000 0.001 0.000

Nitrogen, Nitrite, di . a N, mg/I

Nitrogen, Organic, die., as N, mg/i
Oygen, dissolved, mg/1

VH units .8 5.9 5.9 6.1 5.9 6.1 6.0 6.2 6.3 6.6

Phosphate, Ortho, die., as P, mg/i
Phosphate, Total, die., as P, mg/i
Silica, as S102, ag/i
Silica, as S102, die., mg/i 10 10 10 10

Sulfate as S0il, mg/i .
Sulrate, dia., as S041, mg/i 15 15 166.

Surractants, (MBAS), mg/i

ORGANIC ANALYSIS

Nethylone Chloride, ug/i
i.l-dichloroethylene. ug/i
i ,l-dichloroethane,' ug/i
1, 2-trans-dlchloroethylene. ug/I
Chlorororm, ug/i
I ,2-dichloroethane, ug/i
1,1 ,1-trichioroethant, ug/i
Carbon tetrachloride, ug/i
Vichlorobromomethane, ug/l
Trichioroethylene, ug/I
Dibromochioromethane, ug/l
Bromoform, ug/i
Tetrachloroethylene, ug/l
I,2-dichioroethylene, ug/i
1,1.2.?-tetrachloroethylene, ug/I
Toluene, ug/l
Phenol, ug/l
Total Trihalornethane, ug/i
Pesticides, ug/1
Herbicides, ug/i
Oil, mg/i
BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIZ

Gross Alpha Count, P cl/I
Gross beta Count. P cl/i
MISC. ANALYSIS

0.7

Sodium Adsorption Ratio



WATER QUALITY DATA - WI:L.L G 12/71 - 1/79

Laboratory' 3 4 4 4 4 4 3 4 4 1

PHYSICAL EXAMINATION

Color, PCU 5 3 0 0 0 3 0
Odor, TON 0 0 0 0 2 2
Sediment , ml 0 0 0 0 0 0 0
Solids, Residue at 180 deg C. dis., mg/1 65
Solids, sum or, dis., mg/1 - 66
Speciric Conductance umhos/cm. 97 84 74 88 120 128 97 135
Te.p., deg. C 11.0 10.0
Turbidity. NTU 0 0 0 0 0 0 .2

METAL ANALYSIS

Arsenic as As. mg/i 0.0005
Barium as Ba. mg1 0.000
Cadmium as Cd, mg/1 0.000
Calcium as Cs, mg/1 3.2 3.6 h.0 6.3 4.0 3.2 1.4

Calcium. dis., as Ca, mg/i 5.0 4.5
Chromium as Cr, mg/i 0.00
Copper as Cu, mg/I 0.00 0.02 0.00 0.02 0.00 0.00 0.03
Iron as Pe, mg/l 0.02 0.03 0.011 0.03 0.20 0.03 0.10 0.03 0.03
Lead as Pb. mg/l 0100
Magnesium as Mg, mg/i 2.1 2.0 1.9 4.5 2.6 2.0 3.1
Magnesium, dia., as MS, mg/i 2.9 2.3
Manganese a Mn, mg/l 0.03 0.01 0.00 0.00 0.00 0.00 0 0.00 0.00
Mercury as Mg. mg/i 0.0001
Potassium as K, mg/i 0.8 0.8 (.8 1.2 1.0 1.2 1.0
Potassium, dis., as X, mg/1 0.9
Selenium an Se, mg/1 0.000
Silver as AS. mg/i 0.00
Sodium aa Nao mg/l 9.0 1.0 30 10 20 35 30
Sodium, die., as Na, mg/I 7.7

INORGANIC ANALYSIS

Alkalinity, Total, as C&CO3, mg/l 10 18 11 15 9 2T 17 48 57
Bicarbonates as HCO3, 1g/l 12 21
Boron as B, mg/i
Carbonates as C03, mg/1 0 0
Carbon Dioxide as C02, umg/ 12
Chloride as Cl, mg/l 10 9 10 15 14 10 1%

Chloride, dis., as Cl, mg/1 11 11
Fluoride as P, mg/i 0.1 0.2 0.6
Pluoride, dis., as F, mg/1
Hardness, Total, as CaC03, mf/1 4 17 17 18 35 21 21 16 24

Hardness, Non-carbonate, as CaC03, mg/i 15 3

91. Mass. DEQE
2. Brooks APB
3. USGS
A. Unknown
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WATER QUALITY DATA - WELL G 12/71 - 1/79

Sample Date 12/71 4/2/74 1/28/75 _12/75 12/1/75 3/2/76 4/76 8/30/76 3/20/7 1121179

Laboratory 3 4 4 4 4 4 3 4 4 1

Nitrogen, Axwonia, as N, mg/1 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Nitrogen, Ammonia, dis., as N, m/1 0.020
Nitrogen, Amon. + Org., as N, mg/i, dis. 0.23
Nitrogen, Nitrate, as N, mg/l 0.41 0.5 0.3 0.4 5.9 1.8 1.0 3.0 0.5
Nitrogen, Nitrate, dis., as N, mg/i 0.43
Nitrogen, Nitrite, as N, mg/l 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nitrogen, Nitrite, dis., as N, mg/i 0.010
Nitrogen, Organic, dis., as N, mg/1 0.21
Oxygen, dissolved, mg/1 10.2
pH units 6.2 6.1 6.2 (.5 6.1 6.5 5.5 7.1 7.1
Phosphate, Ortho, dis., as P, mg/I 0.140
Phosphate, Total, dis., as P, mg/1 0.26
Silica, as S102, mg/1 12 9.1 10 5.6 7.4 I3 12
Slilca, aa Si02, dim., mag/ II 11
Sulfate am SO, mg/i 9 9 9 0 0 13 0
Sulfate, dim., as S04, mg/i 16 12
Surfactanta, (MBAS), mg/i

ORGANIC ANALYSIS

Methylene Chloride, ug/1
i,I-dichloroethylene, ug/I
1,1-dlchloroethane, ug/l
1,2-trana-dlchloroethylane, ug/1
Chlorofrom, uG/l
1,2-dichloroethane, ug/1
1.1,1-trichloroethane, ug/1
Carbon tetrachloride, ug/l
Dlchlorobrosomethane, ug/1
Trichloroethylene, ug/1
Dibroaochloromethane, ug/l
Bromoform. ug/l
Tetrachloroethylene. ug/i
1,2-dlchloroethylene, ug/l
1,1,2,2-tetrachloroethylene, ug/1
Toluene, ug/i
Phenol, ug/
Total Trihalomethanes, ug/l
Pesticides. ug/l
Herbicides, ug/l
011, Mg/l
BACTERIOLOGICAL ANALYSIS

Collforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P c1/I
Gross Beta Count. P cl/1
MISC. ANALYSIS

Sodium Adsorption Ratio 0.7



* I

WATER QUALITY DATA - WELL G 6/79 - 5/81

Sample Date 6/29/79 712179 7/17/79 9,26179 1/16/80 1/17/80 6/10/80 5/29/81 5/11/81

Laboratory' 4 4 4 4 4 1 4 1 1

PHYSICAL EXAMINATION

Color. PCU 0 0 3 0
Odor, TON 0 0 0 0
Sediment, ml 0 0 0 0
Solids, Residue at 180 deg C, di.. mg/i
Solids, sum or, dis., mg/1
Specific Conductance umhos/cm. 94 93 140 96
Temp. , deg. C
Turbidity, NTU 0.3 0.3 0.9 0.1

METAL ANALYSIS

Arsenic as As. mg/1 0.000
Barlum as Ba, m/i <0.10
Cadmium aa Cd, mg/i 0.00
Calcium as Ca, mg/i 4.3 4.3 6.5 5.1
Calcium, dis., as Ca, ag/I
Chromium as Cr, mg/1 0.00
Copper as Cu, 0g/1 0.02 0.01 0.04 0.01
Iron as Fe, mg/i 0.00 0.04 0.22 0.00
Lead as Pb, mg/i 0.00
Magnesium as Mg, mg/I 2.2 2.3 5.5 3.3
Magnesium, dia., as Mg, mg/1
Manganese as Mn, mg/i 0.00 0.02 0.00 0.00
Mercury as Hg, mg/i 0.0001
Potassium as K, m/i 0.7 0.7 1.1 1.1
Potasslum, dis., as K, ag/i
Selenium as Se, mg/i 0.002
Silver as Ag, mg/l 0.00
Sodium as Na, mg/1 10 10 7.8 17 8.1 9.1
Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaC03, mg/i 14 13 8 14
Bicarbonates as HCO, mg/i
Boron as B, mg/I 0.0
Carbonates as C03, mg/i
Carbon Dloxide as C02, mg/i
Chlorlde as CI, mg/i II II 11 14
Chloride, dia., as Cl, mg/I
Fluoride as F, mg/l .0.10
Fluoride, dis., as F, mg/I
Hardness, Total, as CaC03. mg/1 20 20 38 27
Hardness, Non-carbonate, as CaC03, mg/l

-1. Mass. DEQE
2. Brooks AFB
3. USGS
4. Unknown



I

WATER QUALITY DATA - WELL a 6/79 - 5/e1

Sample Date 6/26/79 712/79 7/17/79 9 /9 111/0 1/17180 6J10/80 4/2/81 s/miJR

Laboratory 0 4 4 4 4 1 4 1 1

Nitrogen, Amona, as N, mg/I O.O 0.01 0.01 0.00
Nitrogen, AmoniaI dis., as N, mg/i
Nitrogen, Amon. 4 Org., as N, mg/l
Nitrogen Nitrate, as N, mg/i 0. 0.4 5.0 1.2 0.6
Nitrogen, Nltrate, die., as N, mg/l
Nitrogen, Nitrite, as N, m /I 0.O00 0.000 0.000 0.000
Nitrogen, Nitrite, dls., as N, mg/I
Nitrogen. Organic, die.. as N, mg/l
Oxygen, dissolved, Mg/i
pH units 6.3 6.2 5.8 6.2
Phosphate. Ortho, dis., as P, mg/I
Phosphate, Total, dis., as P. mg/i
Slilca, as S102, mg/i 11 10 7.3 11.
Silica, as S102, dia., mg/1
Sulfate as S04, mg/i i1 12 16 12.
Sultate, dis.. as SOA, mg/l
Surlactanta, (MDAS), mg/I O.OO

ORGANIC ANALYSIS

Methylene Chloride. ug/i ND ND
ll-dichloroethylene, ug/l ND NV ND
1,1-dichloroethane, ug/1 ND
1,2-trana-dichloroethylene, ug/1 ND
Chlororrom, ug/1 2.3 1.1
1,2-dichloroethane, ug/1 ND ND ND
1,1,1-trichloroethane, ug/l 12.8 10.4 5.0
Carbon tetrachloride. ug/1 ND
Dichlorobromomethane, ug/i 3.5 ND
Trichloroethylene, ug/l 8.0 8.0 ND 1.5 ND 0.7
Dibromochloromethane, ug/l 2.9 ND
Bromoform, ug/l ND ND
Tetrachloroethylene, ug/i 2.1 2.1 0.9 2.2 2.1
1,2-dlichloroethylene, ug/1 ND ND
1,1,?,2-tetrachloroethylene, ug/l
Toluene, ug/1
Phenol, ug/l
Total Trihalomethanes, ug/l ND NO
Pesticides, ug/i ND
Herbicides, ug/l
Oil, mg/i
BACTERIOLOGICAL ANALYSIS

Collrorms, Total, per 100 ml. 0
RADIOLOGICAL ANALYSIS

Gross Alpha Count. P cl/1 1.0

Gross Beta Count. P cl/i
MISC. ANALYSIS

Sodium Adsorption Ratio

ND - None Detected



WATER QUALITY DATA - WELL. G 7/81 -/8;

7ple Date /121181 7121181 8/25/81 1/1 l.181 /6 II2t/8/ l /'7/bi 1/19/8. J/2912 4/28/82

Laboratoryg 2 1 2 1 2 1 2 2 1 2

PHYSICAL EXAMINATION

Color, PCU 5
Odor, TON 0
Sediment, ml 0
Solids, Residue at 180 deg C, dis., mg/1
Solids, sum of, dis. mg/1
Specific Conductance umhos/cm. 86
Temp., deg. C
Turbidity, NTU 0.6

METAL ANALYSIS

Arsenic as As, mg/1
Barium as Ba, mg/l
Cadmium as Cd, mg/1
Calcium as Cam mg/i 3.6
Calcium, dis., as Ca. mg/1
Chromium as Cr, mg/i
Copper as Cu, mg/i 0.11
Iron as Fe, mg/i 0.02
Lead as Pb, mg/1
Magnesium as Mg, mg/1 2.3
Magnesium, dis., as Mg, mg/1
Manganese as Mn, mg/1 0.00
Mercury as Hg, mg/1
Potassium as K, mg/ 0.8
Potassium, dim., as K, mg/I
Selenium as Sa, mg/1
Silver as Ag, mg/1
Sodium as Na, mg/I 8.7
Sodium, dis., as Na, mg/1

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/i 11
Bicarbonates as MC03, mg/1
Boron as B, mg/i
Carbonates as C03, mg/l
Carbon Dioxide as C02, mg/I
Chloride as Cl, mg/l 11
Chloride, dim., as Cl, mg/1
Fluoride as F, mg/1
Pluorlde, dis., as F, mg/l
Hardness, Total, as CaC03, mg/l le
Hardness, Non-carbonate, as CaC03, mg/I

1. Mass. DEQE
2. Brooks AFB
3. USGS
4. Unknown



WATER QIALITY DATA - WELL G 7/81 - 4182

Sample Date 7/21/81 7/21/81 8/25/81 8/P5/81 9/23/81 10/27/81 10/27/81 1/19/82 3/29/82 4/28/82

Laboratory 2 1 2 1 2 1 2 2 1 2

Nitrogen, Ammonia, as N, mg/i 0.01
Nitrogen, Ammonia, dis., as N, ag/1
Nitrogen, Amon. + Org., as N, mg/1I
Nitrogen, Nitrate, as N, mg/i
Nitrogen, Nitrate, dis., as N, mg/1 0.6
Nitrogen, Nitrite, as N, mg/I 0.000
Nitrogen, Nitrite, dis., as N, mg/i
Nitrogen, Organic, dis., as N, mg/i
Oxygen, dissolved, mg/i
pH units 6.0
Phosphate, Ortho, dis., as P, mg/l
Phosphate, Total, dis., as P, mg/1
Silica, as S102, mg/i
Silica, as S102, dis., 01/1
Sulfate as S04, mg/l 8
Sulfate, dis., as SO, mg/i
Surractants, (NBAS). mg/i

ORGANIC ANALYSIS

Nethylene Chloride, ug/1 ND ND '0.2 ND'0.2 ND 0-.2
1,I-dlchloroethylene, ug/l ND ND <0.1
1,1-dichloroethane, ug/1 ND ND'0.1 ND '0.1
1,2-trana-dichloroethylene, ug/i ND ND <0.1 ND<0.1 ND '0.1
Chlorofrom, ug/1 0.8 2.2 0.6 i1.0 0.8 1.1 0.6 0.5
1,2-dichloroethane, ug/1 ND ND <0.2 ND<0.1
1,1,1-trichloroethane, ug/1 2.5 3.0 3.0 4.0 0.3 3.4 3.9 ND<0.1 ND '0.1
Carbon tetrachloride, ug/1 £.0 4.7 5.5 4.7 0.3 2.6 5.1 NDO0.1 3.0
Dlchlorobromomethane, ug/1 ND 0.2 1.0 ND '0.1 TH<0.2 ND '0.1
Trichloroethylene, ug/1 0.7 1.0 0.9 <1.0 1.0 ND'0.1
Dibromochloromethane, ug/1 ND 1.8 <1.0 TR <0.2 TR<0.2 ND '0.1
Bromororm, ug/1 NO 0.7 ND <0.2 ND<0.2 ND '0.2
Tetrachloroethylene, ug/l 2.5 2.8 3.0
1,2-dichloroethylene, ug/1
1,i,2,2-tetrachloroethylene, ug/1 1.9 2.3 0.5 3.0 ND<0.i 2.2
Toluene, ug/I 1.5
Phenol, ug/i
Total Trlhalomethanes, ug/l
Pesticides, ug/I
Herbicides, ug/l
Oil, mg/i
BACTERIOLOGICAL ANALYSIS

Collorms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P cl/l
Gross Beta Count. P ci/l
MISC. ANALYSIS

Sodium Adsorption Ratio

ND - None Detected TH * Trace



WATER Q11ALITY DATA - WELL ,! 5/ 8 -/"q

Sample Date 5/19/48 6127151 3/18/53 9/14/3 5/3/55 _/j1, 116/1 9.6 8/19/8 862,0j;

Laboratory 3 3 3 3 3 3 3 3

PHYSICAL EXAMINATION

Color, PCU 2 3 0 4I 3 3 2
Odor, TON
Sediment. ml/L
Solids, Residue at 180 deg C, dis.. mg/l 38 76 62 61 111 Q9 101 ph 99 / 42
Solids, sum or, dis., mg/l 38 70 58 8 10) 10) 93 A2 9ft 4o
Specific Conductance umboa/cm. 59 104 88 98 1 16 1I5 1410 1.14 63
Temp., deg. C 10.5 13.q 8.,4 11.1 12. , . 16.7
Turbidity, NTU jf

METAL ANALYSIS

Arsenic as As, ag/i 3
Barium as Ba, mg/I
Cadmium as Cd, mg/1

Calcium, die., as Ca, mg/I 1.7 3.8 2.0 3.2 3.6 6.4 7.0 7.6 2.7
Chromium as Cr, mg/l

Iron as Fe, mg/l 0.08 0.15 0.06 0.03 0.14 0.f9 0 .O 
"  

0 03 * 0.0

Lead as Pb, mg/i
Magnesium as Mg, mg/I 1 1. .
Magnesium, dis., as Mg, mg/l 1.6 II.2 1.1 2.9 2.7 4,7 6. 3 .6 1.8 1.2
Manganese as Mn, mg/l 0.0 003 0.06
Mercury as Hg, mg/i
Potassium as K, mg/i
Potassium, dis., as K, mg/l
Selenium as Se, mg/i
Silver as Ag, mg/1
Sodium as Na, mg/i
Sodium, d13., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/l 5 22 21 7 25 21 5 6 19
Bicarbonates as HC03, mg/i 6 27 d. 6 8 i ," 25 8' 7 12
Boron as B, mg/i
Carbonates as C03, mg/i 0 0 0 0 0 0 0 0 0 0
Carbon Dioxide as C02, mg/l 9.5 Z; 6.5 10 1.8 1.5 1.6 IQ 11 24
Chloride as Cl, mg/i
Chloride, ds., as Cl, mg/l 9.6 18 3.0 16 17 17 18 17 17 5.8
Fluoride as F, mg/i
Fluoride, dis., as F, mg/i 0.0 0.1 0.2 0.0 0.3 0.0 0.1 0.1 0.0 0.0
Hardness, Total, as CaCO3, mg/i to 26 9 19 20 3,J 43 34 51 11
Hardness, Non-carbonate, as CSC03, mg/1 5 4 -I1 13 -4 14 36 29 15 1

1. Mass. DEQE
2. Brooks AFB
3. USGO
11. Unknown



WATER QJUAI,ITY DATA - W1I.L .J 9/6 - 10/71

Sample Date q/27161 612162 11/6,62 ?/ III/.hl "9816 f.IY / '.11/67 1128167 112Q/6 10/26/71

Laboratory 3 1 3 3 3 3 1 3 3 1

PHYSICAL EXAMINATION

Color. PCU 2 10 1 1 1 1 0 1 2 0
Odor. TON 0 0 0
Sediment. ml/L 0 0 0
Solids, Residue at 180 deg C, dis., mg/I 85 82 1,6 101 91 78 76
Solids, sum of, dis., mg/l 77 80 10 IO2 86 65 63
Specific Conductance umhos/cm. 137 136 139 181 131, 134 127
Temp.. deg. C 12.2 10.0 10.5 10.0
Turbidity, NTUI 0 0 0

METAL ANALYSIS

Arsenic as As. mg/l
Barium as Ba. mg/i
Cadmium as Cd, mg/i
Calcium as Ca, mg/i
Calcium, di.. as Ca. mg/1 5.8 6.9 6.6 8.9 7.3 8.1 6.0
Chromium as Cr, mg/l
Copper as Cu. mg/I
Iron as ee, mg/I 0.10 0.08 0.08 0.07 0.06 0.02 0.09
Lead as Pb. mg/1
Magnesium as Mg, m gl
Magnesium, die., as Mg, mg/i 5.7 6.1 5.0 9.0 5.5 '4.1 5.3
Mantanea. as Mn, mg/i 0 0.06 0.015 0.06 0.07 0.02 0.00
Mercury as Hg. mg/i
Potassium as K, mg/i
Potassium, dis. . as X, mg/1
Selenium as So, mg/I
Silver as Ag, mg/l
Sodium as Ms, mg/I
Sodium, dis,, as ZN mgCI

Alkalinity,.T-* a% C&C03. m/I 6 7 7 5 5 8 5 7 8 II
Ricarbonate' as HCO3, mg/i 7 8 6 6 )0 9 10
Boron as ,', mgll

C0rbo es as CC3. mell 0 0 0 0 0 0 0
Ca n Dloside as CO", m 1 12 1? 12 15.. llorlde as r'l, mg/ll .
Chloride, d1s.* as C , mg/I 9.5 1. 11 17 14 1 14 23

Hardness, To. as Ca703. m/i 0.4 0.0 0. 0. 0.6 0.1 0.2

37 0 4.' 37 59 o40 37 36
Hardness n-carbonate, as CaC03, mg/I 37 3 51 3? 29 28

Brooks APB
3. USGS
It. Unknown

4-
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WIATER QUALITY DATA - EIIL J 5/148 -8/59

Semple Date 5/19/48 6/27/51 3/18/53 9/114/53 5/3/55 4/3/56 11/6/56 9/25/57 8/19/58 8/20/59

Laboratory 3 3 3 3 3 3. 3 3 3 3

N itrogen, Ammonia, as N, mg/I
Nitrogen, Ammonia, dia., as N, mg/i
Nitrogen, Ammson. + Org., as N, mg/i
Nitrogen, Nitrate, as N, ag/i 0.84 1.5 0.11 1.5 3.2 3.8 4. 3 3.6 3.8 0.41
Nitrogen, Nitrate, die., as N, mg/I
Nitrogen, Nitrite, as N, mg/i
Nitrogen, Nitrite, dim., as N, ag/i
Nitrogen, organic, dis.,* as N, mg/i
Oxygen, dissolved, mg/i
PH1 units 6.0 6.2 6.8 6.1 7.,4 7.14 6.9 5.7 6.0 5.9
Phosphate, Ortho, die., as P. mg/i
Phosphate, Total, dis., as P, mg/i
Silica, as S102. mg/I
Silica, as S102, diem., mg/i 7.5 8.5 1.3 7.8 16 12 10 8.9 8.14 9.4
Sulfate as S04' mg/i
Sulfate. dim., as S04. mg/i 3.8 1.5 5.6 7.0 1 114 18 15 26 6.5
Surfac tents, ..AS), mg/i

ORGANIC ANALYSIS

Methylene Chloride, ug/l
1, i-dlchloroethylene, ug/l
1 ,i-dichioroethane, ug/l
i.2-trans-dlchioroethylene, ug/h
Chlororrom, ug/i
1.2-dichioroethane, ug/h
i,1,1-trichloroethane, ug/l
Carbon tetrachloride. ug/l
Dichiorobromosethane. ug/I
TrIchloroethylene, ug/i
Vlbromochloromethane, ug/l
Bromofor. ug/l
Tetrachioroethyiene. ughl
l,2-dichloroethylene, ug/1
i ,1.,2?-tetrachoroethyiene, ug/h
Toluene, ug/h
Phenol, ug/i
Total Trihaiomethanes, ug/l
Pesticides, ughl
Herbicides, ug/l
oil, mg/i
BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P cl/i
Gross Bets Count. P cl/i
RISC. ANALYSIS

Sodium Adsorption Ratio



WATER QUALITY DATA -WELL J 9/61 -10/71

Sample Date 9/27/61 6/25/62 11/6(62 1 /27/2 1186 22/6 5/8/6T 11128167 11129/6 10/26/71

Laboratory 3 1 3 3 3 3 1 3 31

Nitrogen. Ainonia. an N. mg/I 0.00
Nitrogen, Amatonia, dis.. as N. mg/I
Nitrogen. Amon. * Org. * as N. mg/i
Nitrogen. Nitrate, as N. mg/i 3.6 3.6 4.3 4. 3 6.6 3.14 4.4 3.14 2.3 4.0
Nitrogen, Nitrate, die., as N. mg/I
Nitrogen, Nitrite, as N, mg/i 0.00 0.001 0.000
Nitrogen, Nitrite, die., as N, mg/i
Nitrogen, Organic, die.,* as N. mg/i
oxygen, dissolved, mg/i
PH1 units 6.0 5.9 6.0 5.9 5.9 6.0 6.1 6.1 6.1 6.3
Phosphate, Ortho, dig., as P, mg/i
Phosphate, Total, die., as P, mg/i
silica, as Si021 mg/i
Silica, as S102, dim., mg/i 8.7 8.14 8.2 8.3 9.3 8.9 8.7
Sulfate. as, S014, mg/i 

81Sulfate, die., as S0*, 1mg/i 06 15 15 20 20iS1
Surfactants, (MBAS), mg/i

ORGANIC ANALYSIS

Methyiene Chloride, ug/i
I ,1-dlchloroethylene, ug/l
1,1-dichioroethane, ug/h
1. 2-trans-dichioroethy lane, ug/l
Chiororrom, ug/l
1,2-dichioroethane, ug/h
S,i, 1-trichioroothane, ug/i
Carbon tetrachioride, ug/1
Dichlorobromomethane. ug/I
Trichioroethylene, ug/I
Dibromochioroiethane, ug/l
Bromororm, ug/i
Tetrachloroethylene, ug/l
1 ,2-dichioroethyiene, ug/i
1,1 ,2,2-tetrachoroethyiene, ug/i
Toiuene, ug/h
Phenol, ug/1
Total Trihaiomethsnes, ug/l
Pesticides, ughl
Herbicides. ug/l
Oil, mg/i
13ACTERIOLOGICAL ANALYSIS

Colforms, Total, per 100 ml.
RADIOLGICAL ANALYSIS

Gross Alpha Count, P cl/i
Gross Sets Count. P cl/i
RISC. ANALYSIS

Sodium Adsorption Ratio 0.5 0.14



WATER QUALITY DATA - WELL J 12/71 - 9/79

Sample Date 1228171 1111741 1/2R/75-  dJ1/S75 12/1/75 312/76 4/20,76 8130/76 3120178 q/21j7Q

Laboratory' 3 1 1 1 1 1 3 1 1 1

PHYSICAL EXAMINATION

Color, PCU 0 0 0 3 3 0 10 0
Odor, TON 0 0 0 0 0 0 0 0
Sediment, mi/L 0 0 0 0 0 0 0
Solids. Residue at 180 deg C, dis., mg/1 90
Solids, sum of, dIs., mg/I 70 81
Specitic Conductance umhos/cm. 146 111 136 160 122 120 132 120 124 220
Temp.. deg. C 12.0 10.0
Turbidity. NTU 0 0 1 0 0 0 0.1 0.3

METAL ANALYSIS

Arsenic as As. mg/l 0
Barium as Ba, mg/l
Cadmium as Cd, mg/l 0
Calcium as Ca, mg/l 5.0 5.5 9.0 6.0 5.8 6.5 5.2 11
Calcium, dis., as Ca, mg/l 8.5 8.1
Chromium as Cr, mg/l 0.01
Copper as Cu, mg/1 0.02 0.02 0.)3 0.37 0.01 0 0.00 0.00 0.06
Iron as Fe. mg/I 0.02 0.00 0.02 0.2]0 0.03 0.00 0.04 0.03 0.00 0.02
Lead as Pb, mg/l 0.001
Magnesium as Mg, mg/l 5.0 5.5 2.2 5.3 5.0 5.2 4.6 10
magnesium, die., as Mg, mg/l 7.1 5.1
Manganese as Rn, mg/l 0.04 0.01 0.02 0.00 0.03 0.01 0.02 0.02 0.01 0.00
Mercury as Hg, mg/1 <0.0005
Potassium as K, mg/i 1.2 1.5 1.1 1.2 1.1 1.5 0.9 2.2
Potassium, dia.. as K, mg/l 1.4 1.2
Selenium as So, mg/i 0
Silver as Ag, mg/l
Sodium as Na, mg/i 7.0 7.0 25 7.5 6.5 8.0 8.0 7.2
Sodium, dis., as Na, mg/l 6.1 6.6

INORgANIC ANALYSIS

Alkalinity, Total, as CaC03, ag/i 7 11 8 119 8 5 7 - 11 10
Bicarbonates as HCO3, mg/i 8 8
Boron as 8, mg/l
Carbonates as C03, mg/l 0 0
Carbon Dioxide as C02, mg/i 16 63
Chloride as Cl. mg/1 14 13 13 14 11 15 13 12
Chloride, die., as CI, mg/i 12 12
Fluoride as F, mg/l
Fluoride, dis., as F, mg/1 0.1 0.1
Hardness, Total, as CaC03, mall 50 41
Hardness, Non-carbonate, as CaC03, mg/I 13 311

1. Mass. DEQE
2. Brooks APB
3. USGS
11. Unknown



A.4 ...... . ... .. -... . ..... . .

WATEhR QUALITY IATA - WELL J 12/7i - 9/79

Sample Date 12128171 412/7§ 1/28/75 5112/75 12/i/75 3/?/76 1/0/76 8/30/76 120/78 Q/2617Q
Laboratory 3 1 1 1 1
Nitrogen, Ammonia, as as N / 0.00 0.00 0.00 0.00 0.00 0Nitrogen, Ammonia , as N, ai /I 0.00 0.00 0.01
Nitrogen, Ammon. * Org., as N, ag/i 0.00Nitrogen. Nitrate, as N, ag/i 4.1 4.3 5.0 0.5 6.0 6.0 4.8 5.7 0.1Nitrogen, Nitrate, dis., as N, g/1Nitrogen, Nitrite, as N, mg/i 5.2Nitrogen, Nitrite, dis., as N, mg/l 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 O.OOONitrogen, Organic, dls., as NW, mg/I 0.000Oxygen, dissolved, ag/i 

0.05pH units 
9.0Phosphate, Ortho, dis., as P, mg/1 5.9 5.9 6.0 7.i 5.9 6.0 5.3 5.9 6.4 5.7Phosphate, Total, dis., as P, mg/l 
0.03allies, an S102, mg/1 0.05Silica, as S102. ai 8.7 7.1 9.4 6.6 6.5 9.7 9.6 9.8Silica, as SIO?, die., ag/1 8.5 8.6

Sulfate as S4, mg/I 1. 8.6Sulfate, dla., as SO, mg/l 12 1 0 14 14 5 15 36
Surfactants, (NBAS), mg/i 23 13
ORGANIC ANALYSIS

ND
Nethylene Chloride, ug!l ND
1,1-dichloroethylene, ug.'l
1,1-dichloroethane, ug/i1.2-trana-dlchloroethylene, ug/l 

NO
Chlorofrom, ug/i NO
1,2-dtchloroethane, ug/i NOi,1,i-trichloroethane, 

ug/1Carbon tetrachloride, ug/l 
NODichlorobromomethane. ug/i 
NO

Trichloroethylene, ug/i NO
Dibromochloromethane. ug/i ND
bromororm, ug/i NO
Tetrachioroethyiene, ug/I NO
1,2-dichloroethylene, ug/1
1,1,.

2
,
2
-tetrachoroethylene, ug/1

Toluene, ug/i
Phenol, ug/1
Total Trihalomethanes. ug/i
Pesticides, uN/l
Herbicides, ug/i ND
01, mg/I ND
BACTERIOLOGICAL ANALYSIS

Collrorms, Total, per 100 mi.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P cl/i
Gross Beta Count. P cl/i
RISC. ANALYSIS

Sodium Adsorption Ratio 0.3 0.4

ND-None Detected

\.



I

WATER QUALITY DATA - WELL J 1/80 . 3/82

Smpie Date 1/16/80 4129181 /29/82

Laboratory* I I I

PHYSICAL EXAMINATION

Color, PCU 0 5 0
Odor, TON - 0 0 0
Sediment,. ml/L 0 0 0
Solids, Residue at 180 deg C, dis., mg/l
Solids, sum orI dis. mg/l
Speciric Conductance umhos/Cm. 130 120 120
Temp., deg. C
Turbidity, NTU O.2 0.1 0.2

METAL ANALYSIS

Arsenic as As, mg/i
Barium as Ba, ag/i

Cadmium as Cd, mg/i
Calcium as Ca, a/i 6.7 6.2 5.9
Calcium, dis., as Ca mg/6
Chromium as Cr, mg/1
Copper as Cu, mg/1 0.00 0.00 0.01
Iron as Fe, mg/i 0.00 0.02 0.00
Lead as Pb, m/1i
Magnerium as Mg, mg/1 5.7 .5 4.6
MagnesIum ds., as Mg, mg/i
ManEanese at Mn, mg/i 0.02 0.02 0.00
Mercury as Hg, mv/i
Potassium as K, mr/I 1.1 1.0 0.9
Potaalum, dim., as K, mg/i
Selenium as Se. mg/i
Slver as Ag, mg/I
Sodium as Na, mg/i 6.8 6.7 6.4
Sodium, dis., as Na, mg/I

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/i 8 6 7
Bicarbonates as HC03, mg/l
Boron as B, mg/I
Carbonates as C03, mg/l
Carbon Dioxide as C02, mg/I
Chloride as C1, mg/l 10 II 59
Chloride, dis., as CI, mg/I
Pluoride an F, mg/l
Pluorlde, dis., as F, mgl/i
Hardness, Total, as CaCO3, mg/l 40 34 31
Hardness, Non-carbonate, as CaCOI, mg/I

91. Mass. DEQE
2. Brooks APB
3. USGS
8. Unknown



4ATEN QJUALITY DATA -WELL J 1/80 -3/82

Sample Date 1/16/80 41/29181 J/22182

LaboratoryI II

Nitrogen, AMonia, as N, ag/i 0.0] 0.00 0.00
Nitrogen, Amonia. dia..* as N, 0g/1
Nitrogen, Amon. + Org., as N, ag/i
Nitrogen, Nitrate, as N, ag/i 5.2 3.2 3.0
Nitrogen, Nitrate, dia.,* as N, mg/i
Nitrogen, Nitrite, as N, ag9/i 0.000 0.000 0.001
Nitrogen, Nitrite, dig., as N, ag/i
Nitrogen, Organic, dis.,* as N, Mg/i
Oxygen, dissoived. ag/I
pH units 5.8 5.7 5.75Phosphate, Ortho, die., as P, mg/I
Phosphate. Total. dig.. as P, tag/I
Silica, as S102. mg/i 83 1
S1Ijc& a~ S102, dis., mg/i . 1.

Suft sS04, mg/i 14I 19 1.
Sulfate, dia.. as S04, mg/i
Surfactants, (MBAS), mg/i

ORGANIC ANALYSIS

"ethylene Chloride, ug/i
1 .1-dichioroethylene, ug/i
1, i-d1*hIoroethsne, ug/I
1.2-tranB-dichioroethylene, ug/i
Chiororron, ug/I
1 ,2-dlchloroothane * ug/i
1,1, 1-trichloroethane, ug/l
Carbon tetrachioride, ug/I
Dlchlorobroow~thane. ug/i
Trichloroethylene, ug/h
Dibromochlorouethant, ug/i
Bromorors, ug/i
Tetrachloroetiyiene, ug/i
1.2-dichioroethylene, ug/I
1,1 ,2.2-tetrachoroethylene, UK/i
Toluene, ug/i
Phenol, ug/l
Total Trihalowethanes, uglh
Pesticides, ug/i
HerbIcides, ug/l
Oh1, mg/i
BACTERIOLOGICAL ANALYSIS

Coliforma, Total, per 100 mi.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P cli
Gross Beta Count. P cl/i
RISC. ANALYSIS

Sodium Adsorption Ratio
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TABLE D-1. U.S. EPA SUGGESTED NO ADVERSE
RESPONSE LEVELS (SNARLS)

FOR CERTAIN ORGANIC CHEMICALS

EXISTING SNARLS

Chemical Concentration (lifetime exposure)

Trichloroethylene .075 mg/1
Tetrachloroethylene .040 mg/1
1,1 Trichloroethane 1.0 mg/l

PROPOSED SNARLS

Chemical Concentration (lifetime exposure)

Methylene chloride .150 mg/l
1,1 Dichloroethylene .070 mg/1
1,2 Transdichloroethylene .27 mg/i

I
!
!

I
I
I

Mf7CftLr * tOOV



I
TABLE D-2. RESULTS OF ORGANIC CHEMICAL ANALYSES

FROM MONITORING WELLS INSTALLED
FOR USGS PLUME STUDY

USGS Well number

Parameter FSW 194 FSW 214 FSW 233 FSW 258

Methylene Chloride nd nd nd nd

1,1 Dichloroethylene 0.1 nd nd nd

1,1 dichloroethane 0.1 nd nd 0.7

1,2 Transdichloroethylene 3.3 nd nd 3.6

Chloroform 0.3 0.7 nd nd

1,2 Dichloroethane nd nd nd nd

1,1,1 Trichloroethane 1.0 nd nd nd

Carbon tetrachloride nd nd nd nd

Bromodichloromethane nd nd nd nd

Trichloroethylene 23.9 nd nd 6.5

Dibromochloromethane nd nd nd nd

Bromoform nd nd nd nd

Tetrachloroethylene 8.8 6.0 nd 15.6

RFM as TOC 1.4 0.5 14.3 13.1
1. Concentrations in ug/l
2. nd= not detected
3. Samples collected 9/23/80; Analyses by Comm. of Massachusetts

Department of Environmental Quality Engineering

I

f BfC~ f OGY
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HAZARDOUS ASSESSMENT RATING FORM

page I of 2

NM m szTZ Current Firefighting Training Area

=CTAzo Otis ANG Base
cArz o m .z a occmm= 1958-Present
ow/m/opi T Otis ANG Base

SZITZ  at w- F Difll /A. Mich~lhnf

L RECEPTORS
Facto Faximim

Rating ?ctr possible
A8at.*q ractor (0-31 pu1tiliter Score Soc:.

A. Population witbhlI 1.000 feet of site n 4 0 12

3. Oxistance to nearest ell 4 1 10 10 30

C. .A.. Ue/zoninq vithin T mile radius 3 1 3 9 9
. Distan;ce to :eervati boundary 2 6 12 1 18

2. Cn.t'ea erMvioraents VithinI I mile tadius of site 10 30 _ 30

F. water avali!X of nearest surface water Wod 1 6 6 18

G. Ground waer use of appersofl aqifer 3 277

C R. Population~ served by surface waersupmplyIvwi-hi 3 miles dovvnst:e.a of site 0 4 0 18

2. ftpuilation served by 9tounsd-watez suypply 3 18 18vxtin±r 3 mils. of sit 1 I181

s-btot Ls 112 180

Receptors suacore (100 X factor score subotal/Iaximu
m score subtot . 62

IL WASTE CHARACTERISTICS

A. Select the factor sor* based an the estimated quantity, the ds ret of haiezd, id the cor!idence level of
the information.

. waste quantity S - maUnuaed. a lSoqe a latge) L

3. Rasard tazitng (I a high. 9 a IedLi, L a Ww| H

SFact":s ubacoge A (from 20 to 100 based an 100tor scoe matri)1

. Apply persistence facto:
rector suascore A x perstsence racto: a Subseore a

100 1 100

2 pply pilyeeL state ma tipLei

$Scott 3 1 Physical state .tip ulie waste ea acetiitice suibsero

I
I



CFYA

Ii I iqI 2I 2

.... .. .Poeo 3 o1 a

IL PATHWAYS

Rating rector Ratinq vactog Possib.e
(0-3) Ultiplitl $coare Sc:te

A- 19 tbere Ls wdice Of MAlatiOR ot b&sazioug oMtfiaa&ntS, assiq masarn factor auabcero of TOO pnts •
direc evidence at S0 points foe Lindite evidence. L dLcect evidence exsta then proceed to C. I, n o
evidence aLt idect evidence aemsts* Woceed t 8.

$ b* =e 80

a. Sate the sigpation ptentia STh 3 potentiej. pthways$ outface water MLsation, E~cit, and gpounMd-te:

aiqratiou. SeLect te highest rating, m d proceed t C.

1. Sugfaae veter ai am

Distaws to fa:e, trface veter 1_ _ 8 24

wet or { 18a_ 4 .18_ 8

surface erotion 1 8 8 24

surface 0 6 0 18

Rainfall tnensity 2 16 24

ga . 50 108

Subse ne (100 1 factor mocs btotal/saa/1.e score subtotal) 46

2. ploodint 0 3 0
Suhecore 1100 a factor eoto/31 0

3. Groum-vawae 2ip atlas

Zets o ground water 2 1 6 24
hotorepatan3 is 6 1 8 18

SOL. ve ma I *y 24 24Isueurface cown 0 6 1 0 124

Direct aceceess W Icurd water 0 g0 i24

I Stotals 58 114

Subsecote (100 x factot scoe subtotal/iaxi um ore subtotal) 51

3 C. 1qhest pathway asubecoce.

Zitsc the !iqhdat Susco value fromn h. 11-1 9 -2 at 11-3 Above.

jPatwys Subacere 80

I IV. WASTE MANAGEMENT PRACTICES

A. Awverae the three euhecages for receptors. waste chazcteistics, and pathways.

Receptors 62
Waste CharacteristicseoSuA 242 yi-de * G ros

84 f 81

a. Apply foact toc waste contairrnt from waste saftalmevit practics3 Groom tal $aoe a vast* miaqoenth practices Fector a Final SNte

81

I



I
HAZARD ASSESSMENT RATING METHODOLOGY FORM

Page 1 of 2

mu Cc Former Firefighting Training Area

j=TjON Lingley Road

DATZ Cr Qow O aR oc'= 1950(?)-1958

ow,0gvAoRa Otis AFB

€ 0l4XV"'/C93qClIrfZ 01

ST PAT 01 W. .F. Diesl

t RECEPTORS

Rating Factor Possible
Rating Factor (0-31 Mltlplier Score Scre

A. Pcoulation Vithin 1.000 feet of site 0 [ _ _ _ 012

a. oistance to nearest vell 1 2 I _ 0 20 30

C. Land ase/2oninc vtthin I Sile radius 1 2 6 9

0. Distance to reservation boundary 2 12 18

2. Critical environ.ents within I 1l. radius of ite I 3 I o I 30 30

. Water quality of nearest surface vater: bod 1 6 6 18
G. Cound water use of uppermost aquifer I 3 27 __27

3. Population Served by surface votes mpply 0 , 1
vithin 3 4i:.es dow s :ea of site4 I1

2. Population served by growad-watat Supply 18I
wirt..n I siles of site 3 1 18

S ,,,,ta., 119 180

Receptors subscoge (100 X factor score subtota,/sa- ,,um score subtotal) 66

I. WASTE CHARACTERISTICS

A. Select the !actor soe based an the atimated quantity, the deqree of hatard, and the confidence level of
tbe ,nformation.

i. waste quantity (3 - small, m( a medim. L n large) L

2. Conlidenc, level (C - confirmed, S 0 suspec"edl C

J3. "lard gating (I - high, K a sodiam,, &,a low H

Factor Suheoce A (flor 20 to 100 based an factor score matrix) 100

I . Apply persistence factor
Factor Suoscore A I Persistence Factor e Subecote a

1 100 1 100

T. Apply physicaL sate% sultipLier

Subcoe a X Physical state .SultiPliet a Vaste Oaracteristics Subsea

100 1 1 100

I
.-



II

FFTA
Page 2 39 2

IL PATHWAYS

noting facto Possible
Rati3q raCtat (0-31 Multiplier S oe Scot

A. if there is evidence of sigation of haztacdous contaminants, &$siqn maxzik factor subcore of 100 po& ts *,ot
direct evidence or 80 points foe indirect evidence. If direct evidence exists then proceed to C. .0 -A
evidence or indirect evidence exists. proceed to 3.

N/A

a. RAte the migration potential b 3 potential pethwayst ourface wter migration, flow'-no. and irougd-water
migration. Select the highest rating, and proceed to C.

1. surface water sigatLa

OLstnce, to nearest mrface water 3 24 24

set precp itation 3 6 18 18

Surface erosion 1 s 8 24

Surface p3 -.eability 0 T 0 18

Rainfall intensity 2 l 16 24

subotals 66 108

Subscooe (100 X fac r socre subtotal/uaximum scoe subtotal) 61

2. Floo o 0 3

subsooge 1100a factor scoto/3) 0

3. Ground-ateg sigratieo

0 " 2 g 16 24

Ne 21clttaton I 3__ j 18 18

$oil permeabilityI 3 a I 24 24

Susuasce flow* 0 0 I 24

orect ae to ground water 0 I 0 24

Suatotal 58 114

Subacete (100 1 factor sgoce subtotai/maaia score suototall 51

C. ,ilghst mthway suoscoce.

Enter the highest suscoce value baon A, W-1, 1-3 or 2-3 aove.

Pathways ftbacare 61

IV. WASTE MANAGEMENT PRACTICES

A. Avoe"e the these subecore fot receptors, waste characteristics, and pathways.

aeceptatS 66
waste Charactet istice

Pathways 
7?reuk 227 divded ay 3 * 76

Is. apply ftte foe waste containment from waste managemnent Practices

Goss TOCal 5cate I Waste manaement Practies ?motor - Pial, Sears

76 76



HAZARDOUS ASSESSMENT RATING FORM
Page I of 3

win cr sI.E Sanitary Landfill

C =T0I fti@ Ar Ita go
DA-. cr opmr-im c ccmkuAc 1940-Present

owm/afz"sa Otis ANG Base

2S1 PMA IT W. F. Diesl/A. Michel.i4

L RECEPTORS
lest.: Max im

Ratiag Factor possible
-8:2 Fact=or (0-)31 .,ltplvier Score Scre

I - .

A. poml:e-t- withIn 1,000 feet- of sie I 0 I 12

a. Distaunce to %forest Vei I t 10 1 30
C. Lard use'i oi; vithin I oil* radius _ 3 9 _ _ _

0. Distaiice ft :%serYatiol boundary3is1

•. C :it al. ovirorei Vthin I oil* radius of site 3 o 30 1 30

F. wetr .L of nearest surface water body 3 1 6 I 18

6. -Geun. water use of iopr t aMuiter .I , .27 27
V1 . e*.*a downstrem of site 0 0 18

1. Population served by Itz~ftid-watec supply i
v1tn 3 ;1:e of site 36 18 18

subtotal 118 180

Receptors mabecor% (100 1 factor score ubtota./maximsu score subtstll 66

t. WASTE CMARACTERISrlCS

A. Select t.e fortor suoze based on t.he satiated qutity, the deMr e of hazard. and the co ridence level of
tte inforxatwoa.IL
1. waste quantity tyS 0 mall. K 0 sodiu. L 0 larvleL

2. Confidence *evel (C a confirmed. S a suspected) C

3. tazard rating (i a bigh, K a sodiu, L a lowl H

Factor Subacoge A (frem 20 to 100 based an factor acore 1s5tni-3 100

S. Apply Per sistenice factr
factor Suascoto & x Persistence Factor a Suaeoe a

100 1 1.0 100
Apply i scal state ValtipLe:

S& mre sical State .lzipez a Vaste mactteristitc Jabmeore

100 x .75 * 75

I
I



Sanitary Landfill pae a et

IL PATHWAYS

pactal Ma, SUsating ragto iOSSE..

Ratl s ?cor (0-)) , azttpr ScoreSo

A. 1f there 1i evidence of saioat on ct hazardous contasanata. assign saximm factor eubscore Of Ica
direct evidence or $0 points for indirect evident. U ditect evidence exists then proceed to C. I. no
evidence o indirect evidence mists. paceed Go a.

subcote 80

3k. aSGte aigaticm potential ftr 2 Poential patbwelleu mface water ilgration, ftodng and gpound-wa:e
migration. Select the highest rating, and proceed t C.

1. Surface wsters sigp.Os

Dstance m neatest Surface wter 1 g 8 24

Pat precipitation 3 4_____ 18 1

lurace eroston 1.. 24

Surfac'.zoa !Ebtt7 ! 0 _ 0 18
P ifs.l intensi , 2 g 16 .. 24

Su botals 50 108

Submato (100 1 factor *cote eubtotal/sa ina Sore subtotal) 46

2. ~.od~i I 0 I 0 3
Subscare (100 z factor score/31 0

3. *oud-watsr agzsties

Depth to round waesr 1 g j 8 I 24

Nat mo itation 3 18 18

solz Permeabiity 3 I 24 I 24

suibsurface flows 0 j o 24

Direct access to ground water 0 0 24

subtot.1s 50 114

ubtore (100 a factor s ore sub bO al/saximam scae subtotal) 44

C. liqtst P thavy Subsctre.

tnter the highest subacare value ft= A. 3-1, ,-3 or 3-2 aove.

Pathways Subscre 80

IV. WASTE MANAGEMENT PRACTICES

4. Averaqe the th ee suteores fog receptors. vaste characteristics. and pathways.
pacepto,, 66

palthways1 Wa.t 221r acteriatr i

SI sa eft Pacties

Or"$ 11064 $SG: 2181 Was asaesat Preetigee Fe"te 0 Fina smie

74 1



HAZARDOUS ASSESSMENT RATING FORM
te~le ! ei 2

Nm or 12T2 Avoas Fuel Test Dump Site (Conntp llatijw 1f-19

icx~r~ Otis ANG Base
DAT2 CU W~ I a oca 1950 - 1972
o0fl P a20 Otis ANG Base

SITS PA DT W. F. Diasl/A. Hlehollni

L RECEPTORS
IFacter Nximum
Viating Factor Pftesble

Rts-q Factor ... 0-31 ultiplier store Sfore

. q.latia withi. n 1.000 feet of site . .t0 4 .0 _,12

a. Dstance to eare Wall I 1 10 10 30
C. :an use.'o.ling v.hin I at.* radius . 3 9 , 9 ,

V. Distance -t. reservation , . 3 6 18 18 1
2. C: .'calj onzomeiu within t oils radius of site to 3 () 30

F. wat.e wual., of est surface water o 1 6 18
a. Grn water use of ugperigs aiquifer 3 _______ 27 .27

. Popil -atlo . ered by surface water upply
"=,th3 e tovvsrem of site I 0 18

1. pll tp o.to saerad by ltound-va ter supply 3 1 1
%. 3 s2ies, of .e 3 118 18

Subtota s 118 180

3 teceptars es,"sr (i100 I facto score subtotaaaxisu *core subtotal) 66

L WASTE CHARACTERISTICS

A. Select the factor sore base an the stlatd quanti y, the doee of hOa zard. and the coridence leval of
the inffortsion.

W aste Ruanitil S a small, N s sedi. L * 1sarge$ L
C

2. Cmofdeioc level tC a confirxed. S a suspected) C

H
3. assard t nftiq (a a ighb, m2 a ad lowr m

f 100
eclotor4o e to baoe (from 20 t 0 i ed CA factor 0-oe matu..

I. Apply persistaene feor
factor Suoscor A x t emlStene Factir a Subscore a

100 • 1 * 100
- Apply pmysScalZ stare maliec

jISueste I I P"Sleal It&e m.implies Waste waaaelritic ee $uaseere

in1 100I
at

' I I . .



Fuel Dumpete
. - Irle 3 of I

IL PATHWAYS

Uas" Fator Po5sI&be
latImn rator . . -31 pwltiplet Scare Secae

A. 1 these ia evidence af Icripae of bezsdous eontaaLmnants, assign mLmm factor subscoe of 100 points :
dioe t evidenee of SO points fa Lndtect evidence. 99 direct evidence exasts than proceed to C. U Po
evidence at indirect evidence mists, oced m a.

sbemuge NIA

a. ast the aipgatio potelal gbr poteatta. "thwe"g mcface vtes wgration. floding, and pround-wates
miAratiem. Select the heilut rating, amd proceed m C.

1. Sutface vwte migiatie

Distance m neatest surface wter 1 1 8 24

Not ptecpittim 3 4 18 I 18

Srace erosion 1 1 8 I 24

Surface peineanlty 0 9 0 18

Rainfall itetnity 2 e 1 24

Sebtotals, 50 10.

Subseoo (100 1 ft scse vatotal/aLu.um score subtota L) 46

2. F~sL 0 I f

Sabesoe (100 a factor sare/2)

3. omd-wter sivaiptio

ftpin m - Iioud 1ater , 16 o 8 1 24

get precipitation 3 4 18 I 18

ol .-.sabil,-. 3 , 24 I 24

sumsurface flow 0 _ 0_ _ 24

carect acess m ground water 0 * ., 0 1 24

subtoats 50 114

. i a temto (106 facte ore sutotal/.manim scoe subtotal) 44

C. 1119ftst ;Nthvoy subsoct.

Znter the highes$ msu e te a? u far A , 9-I , -2 at 5-3 e .

46

Ptareay Subcte 46I ..
IV. WASTE MAAGEMENT MAGflES

j A. Avegae the tbg~ee gubesote8 fot reseptota, yage ehagsteiiatics, ad ipetbwaye. 6

b68e ee ile .
i . Ch setr itis

Ot~_212 Ue ibI2e *y: 71 .

ega .?etaL Scot

a. AppLy teset for weste semtalimet fItm v st@ s aeent pfmtiea

Gooas saa seom I Waste aqemt Praetiee* Fast. 0 Mal 71wrs

71 [

I a ," ,



HAZARDOUS ASSESSMENT RATING FORM
pae 1 of 2

&U Or SZ Railvard Fuel Pumno Stati M
oczou Otis Bldg. 3348
DAZ Or arPAJT.IOU a&t acc:(~~ 1 .1

ow=/0PA2OR Otis ANG Base

CONGWM/csc17'f2

2S1 ?AM 8n W, F. Diesl/A. Mtehain .

L RECEPTORS
Fem.: Naxieifm
Rating Factor poss, bl

.a-..2 Factor (0-31 Multiplier $cor* Score

A. Pulatioh wthin 1.000 feet of site 0 n 12___ _____

S. Disan.e to- t.rene 10 1 i 10 I 30

C. Ln I....o.i.w .thU. , ,,i. radius 2 3 6 __9

D. Distance to reservation bou ., 3 6 18 , 18

3. C:%ticai -en.rotentl witin I silo radius of @its 3 10 30 3

T . water Quaity of nearest surface water body 1 6 61 6

C. Ground water use of amormort Mgifer T -..I~ ...277.... 27
. 1 o atior. served by ourface votes asMply

• 3 ui:.-s nstrem of slte 0 0I 0Q 18

2. population served by Iroud'-ets: supply 181
vxt !Zn I zi.ee, of et, 18 18

Subttas 115_ 180

Receptors suhscore (100 1 factor score subtataluaimum seats subtotal) 64

L WAS, CHARACTERISTICS

A. Sftec the factor sore based an the estimated qu~ntity, the degree of hazard. and the aor dnce level ofI ttt information.
1. waste quantiti Is a mall, K a 1e3iM, L a ilrge) L

2. c=nfienes level (C a confir e . 3 - suspected)

3. Sazserd, tati (2 0 bilk. X a edium, L a *aw H

f Factor sabeors A (from 20 to 100 based an factor score matrix) 100

I. Apply petsistence fac rj Factot sscore Aj z persistence ractor *subeotes a

100 z ion
i :. 91 Appl I~sesL state nmlzpuAet

Iu~s' e S I ft"Aa state .mltiplJi * Waste Charactsristics sumbaete

100 1 * 100

I

iImI E



- w -

Fuel Pumping Station pae a of I

l. PATHW AYS ia s 4 U

latn ,Yator (0-3) NUltlpier lCoto sczte

A. 19 %bete L evtdence of Siltatloe of haszadous WntaUintst. assign saxlmm factor mbscvno I1 00 poL.t s
direct evidence o 80 points ar Ldiz:e v oldence. U direct evidence exiat then proceed w C. If -A
evidence cc indirect evidence M,*,t poceed a 3.

lubsaore NIA

a. Rate the aigatlo potential RTh 3 potential pathw ys$ gpaface Wtaer sigrtioR. flooding, ud gpound-vate

sigatison. Select the bhqhet ratings and proceed to C.

I. Sftface water alp atAo

Vistare to fatest outfice water Rj.***. 24

,et Oecivitatin_ 18 _ 18

Surfac. erosion 1 0 8 I 24

Outfa c, aprrabilw_ 0 0 I 18

Rtain2fall it nst 2 16 24

norala 50 108

Subscoge (100 Z factor re subtotal/aUinm score subtotal) 46

2. Flino , 0 3

Subsose(0 factor $coto/2)0

3. round-weta sltation

D.moe m a round water ,, 1 , , I2

met Oeciitation 3 18-- 18

$0' 0tet abMWe 1 1 24 124

Suabura.c f .low1 0 7 0 24

Direct access ground wit. . | 0 . I, . 24

subtatals 50W

subscore (too x facr Ksoer Subrtotal/0ua Were subcocal) 44

C. Slugest Pathway aescare.

Zates the highest uabsct@ valu tkau A. D-1, &-2 of 53 above.

IPathways sacet 4

IV. WASTE MANAGEMENT PRACTICES

A. Average the three uabicotc fag receptors. waste caacrc tistisC, and pathways.

eet ogte 64
Watehr lactirtiatte.

t" 210 " VO W )by 70

D. MLy fact In waese eetan nimest few Weate i r0n8ft practes

we ?os& "we i Waste gsIat Practiess rata aI"& Sear

I7
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HAZARDOUS ASSESSMENT RATING FORM

WM SIZ Non-destructive Test LabI Bldg. 3146 Otis ANG Base

D C GpMo ow c =R c==0 1955-70

owmm/omtox Otis ANG Base

Sfl23PAM T W_ r fl,.1IA- M |-h-14- 4

L RECEPTORS imlmt Neaiaia

Rati ragtor os ible
:ti.a: Factor tO-3) qultlplior Scoet scare

A. PCu-.ionvt-J 1.000 feet Of fite T 7 1- 4 0 12

s. Distan-ce o. nearest w.ellI 2 . o 20 1 30
C. ,L use/to-±ln within I miZ radius 2 3 6 9

0. Distance reservation boundary 2 6 12 I 18

Z. C: tcal n frorfent withint mile radius of ite 3 o 30 I 30

F. voter aualitv of nearest surface war W 1 6 18

4. Ground water use of unmre Mit.er 3 p 1 27 I 27

a. Ppi"Aatiol served by surface water 0 I q 1
Withft 2 a'es dow ns rrm of site 0 0 18

wlt.-t 3 oi~ls, of si te 3 Ial 119 180

I ' " o u l t " o n s e r v d b y I r o u n d -a t e r, 9 " u p p3l1 
1___________,___.________L.19i180
66

eceptors sub cor (100 X factor sore subtotal/maximum score subtotal66

L WASTE CHARACTERISTICS

A. Select the factor scar' based an the estimated iaantity, the degree of hazard, md the mr'dence level of
thbe information.

1. Vast: quanit7 (S mall. K a sdu m. L. l*rie) S

J. Regard ratin ( a high. N a asd sli. & * l) R

60
I Fage Slubom (Anrm 20 t '00 based an factor score matrix)

n. Aply persistence faum
facrtot ISeore A I Persistence Frctor e Submrt a

60 . 1 . 60

APfly Phsileal, stae tlatpluet

Shsseare a ""teal $tae ealtipiet a Waste eaaateristes lubacere

60 a 1 . 60

--Un , • _

I[
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iL PATHWAYS

Rti.n recto Poea.b . •
at ng ractor, (0-3) MultipLier Score Sears

. 12 there La evidence of migration of hazardous contaminants. a&sign maiuma facto subsczre of 100 poi.-Its
direct evidence o 30 points foe ndiect evidence. It direct evidence exists then proceed to C. U: no
evidence at indirect evidence sats, proceed to B.

*ubsecae N/A

S. Plate the mgration potentil Mor 3 potential pothwayes outface wter migration, flooding, and fround-wate
a igrlan. Select te bigbe t rating., and proceed i C.

1. Surface water migratieo

oitace m nearest surface water 3 4 24 24

Pat orec±,±tat n, 3 6 18 18

Surface erosan. 1 . 8 1 24

Surfac_ *,Mreatltw 0 S 0 I 18

tainfall intoneit 2 16 24

Subtot-ls 66 108

Subscore (100 z factoc s:cor sabotsal/ixLnm score subtotal) 61

2. ,lood-i, , I 0 3
Subeesrs (100 a factor acore/3$

3. kamd-vate amigation

222t toGround water 1 1 _____J 8 24___
me g ociltat8 :*n _..3 18. 18

Soil .___ __-_,t_ __ 3 , o24 _ 24

subsurface flows 0 1 0 24
03ret ace oes Wo 9:§und water 0 g0 24

Sub -tals 50 114

5 Subscore (100 x factr score subtotaL/WaxiQm- score subtotal) 44

C. l pgheae aothway subocore.3 nttr the highet albate Value tom A. 0-1, 9-2 cc 3-3 above.

Pathways SubScote 61

IV. WASTE MANAGEMENT PRACTICES

k. &3otere the three gunwcoes fog receptors, waste characteristics, and pathways.6

Receptors 66
Waste Characteristt c s

• -y187 divided by 3 a 62
are" .4oiat Scr,

I I3. AWL?~ .Io. eete f wste €entaImen: Im usert imnagement Ipramceeso

62 i •~jj
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I APPENDIX G

REFERENCES

1. Base Map, no title, 1" = 400' (updated to 1981)

2. Base Map, title "Otis Air Force Base, Jan 1973", 1" 400'

3. Real Estate Map, Otis Air National Guard Base, 1981

4. SPECIFIC SITES, Phase I Records Search, Annotation on 1967
Pocasset Quadrangle

5. Listing of Current Otis Federal Employees to be interviewed

6. Listing of Former Otis Federal Employees and Position Held
to be interviewed

7. Base Telephone Directory

8. Publication - "Air Installation Compatible Use Zone, Otis Air
Force Base, Mass. - AICUZ Sept 1980"

9. Report - "1976 Veterans Administration National Cemetery of
Bourne, Massachusetts" (10 pages, selected data on site, base
history, land use).

10. Water-Table Map of Cape Cod, Massachusetts, Cape Cod Canal

to the Bass River, May 23-27, 1976

11. "G" Well Water Quality Data

12. Drawing (print) of Sanitary Landfill Site 1" = 200'

13. Information on Base Sanitary Landfill (7 pages)

14. "Superfund" Site Reporting Notification of Hazardous Waste
Site", dtd 29 May 81.

I 15. "Notification of Hazardous Waste Activity", dtd 17 Sept 81

16. Abstract (1 page) "Dissolved Substances in Ground Water
Resulting from Infiltration of Treated Sewage," by Denis R.
LeBlanc, U.S. Geological Survey.

I 17. Aerial Photography (1 sheet) 10/22/51 DPL-2K-80

18. Aerial Photography (1 sheet) Uncontrolled Mosaic, Aerial
Photography 28 May 57

19. Aerial Photography (4 Obliques) titled "551st AEW&C Wing
29 Oct 59 135 mm 8000', Otis AFB".1

J MKYCALP * 100?



I

I 20. Aerial Photography (1 sheet) DPL-2LL-29 dtd 10-6-70

i 21. Aerial Photography (1 sheet) 23/R 6 July 80

22. Map - Pocasset quadrangle, 1953

23. Map - Pocasset quadrangle, 1967, Photorevised 1979

24. Map - Falmouth Quadrangle, 1972, Photorevised 1979

25. Map - (Quadrangle) Camp Edwards Special Map V 814S, Edition
2 - DMA, Data 1972, 1974

26. Map - (quadrangle) Camp Edwards Special Map Series V814S,

Edition 1 - AMS, revised in 1949 by photoplanimetric methods
from aerial photography dated 1947

1 27. Map (has 2 sides) - Photo Map, Pocasset (Camp Edwards and
Vicinity), AMS V014A, aerial photography 'ctober 1947; and

Pocasset quadrangel, compiled in 1948 from aerial photography
Sept - Oct 1947.

28. Photo Map, Pocasset, AMS V 014A, aerial photography Oct 1947,
restricted edition.

29. Print, Camp Edwards and Vicinity, dated May 12, 1949

I 30. Subsurface Discharge Permit Application - Otis Air National
Guard Base Wastewater Treatment Plant, Oct. 2, 1981.

31. Report - "Soils and Their Interpretations for Various Land
Uses - Camp Edwards", December 1980, with aerial Atlas
Sheet No. 19 and No. 26 (by U. S. Department of Agriculture,5 Soil Conservation Service)

32. Final Environmental Impact Statement, Wastewater Collection
and Treatment Facilities, Falmouth, Massachusetts, August
1981; note pgs. 7-8.

33. Architect-Engineer's Report on Camp Edwards, June 4, 1941,
284 pgs.

34. Management for Site Investigations: The Preliminary Site
Assessment, Part A and Part B, Commonwealth of Massachusetts,
Executive Office of Environmental Affairs, Department of
Environmental Quality Engineering, Division of Hazardous

I Waste, November 1980.

35. Groundwater & Groundwater Law in Massachusetts, 2nd Edition,
Commonwealth of Massachusetts, Water Resources Commission,
Division of Water Resources, 1979.

I
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36. Cape Cod Waste Water Renovation and Retrieval System, A
Study of Water Treatment and Conservation, Woods Hole
Oceanographic Institution, Woods Hole, Mass., August 1977
(Report on a spray irrigation project at Otis Air Force
Base, conducted under a grant from the U.S. Environmental
Protection Agency).

37. From U.S. Geological Survey, Water Resources Division,
Boston, Mass.; Chemical Quality of Ground Water on Cape Cod,
Massachusetts, 1979; Chemical Analysis of Groundwater,
Cape Cod, Massachusetts, 1978; Evaluation of Data
Availability and Examples of Modeling for Groundwater
Management on Cape Cod, Mass., 1975; Groundwater Management -
Cape Cod, Martha's Vineyard and Nantucket, 1973; Water Table
Map of Cape Cod, 1977.

38. Water Quality Management Plan for Cape Cod, Draft Plan,
Final Plan (Volume 1 and Volume 2) 1978. (Comprehensive
plan for Water Quality Management prepared under Section 208
of P.L. 92-500 (The Clean Waters Act)). Cape Cod Planning &
Economic Development Commission, Barnstable, Massachusetts.

39. Sewage Plume in a Sand and Gravel Aquifer, Cape Cod,
Massachusetts, Denis R. LeBlanc, U.S. Geological Survey
Open File Report 82-274, 1982.

40. Moncevicz, Donald W., 1982, 102 Fighter Interceptor Wing/
Civil Engineering, Hazardous Waste Study and Inventory,
Otis ANG Base Internal Working Paper.

41. "J" Well Water Quality Data.
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